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PREFACE. 


Tobacco  growing  is  one  of  tlie  most  profitable  branches  of 
tropical  and  sub- tropical  agriculture;  the  “weed”  has 
even  been  proposed  as  a remunerative  crop  for  the  British 
farmer,  and  is  very  extensively  grown  in  continental 
Europe.  The  attention  recently  drawn  to  the  subject 
has  resulted  in  many  inquiries  for  information  useful  to 
the  planter  desirous  of  starting  a tobacco  estate.  But 
beyond  scattered  articles  in  newspapers  and  the  pro- 
ceedings of  agricultural  societies,  there  has  been  no 
practical  literature  available  for  the  English  reader.  It 
is  a little  remarkablo  that  while  our  neighbours  havo 
been  writing  extensively  about  tobacco  growing,  of  late 
years,  no  English  book  devoted  exclusively  to  this  subject 
has  been  published  for  nearly  thirty  years.  A glance  at 
tho  bibliography  givon  at  tho  end  of  this  volume  will 
show  that  tho  Fronch,  Gorman,  Swiss,  Italian,  Dutch, 
Sicilian,  and  evon  Scandinavian  planter  has  a reliable 
handbook  to  guide  him  in  this  important  branch  of  agri- 
culture, while  British  sottlors  in  our  numerous  tobacco- 
growing colonies  must  glean  their  information  as  best 
they  may  from  periodical  literature. 

To  supply  tho  want  thus  indicated,  tho  present  volume 
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lias  been  prepared.  The  invaluable  assistance  of  tobacco- 
planters  in  both  the  Indies  and  in  many  other  tropical 
countries,  has  rendered  the  portion  relating  to  field  opera- 
tions eminently  practical  and  complete,  while  the  editor’s 
acquaintance  with  agricultural  chemistry  and  familiarity 
with  the  best  tobacco-growing  regions  of  Asiatic  Turkey, 
have  enabled  him  to  exercise  a general  supervision  over  the 
statements  of  the  various  contributors. 
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CHAPTER  X. 

THE  PLANT. 

Next  to  tlie  most  common  grains  and  pnlses,  probabljT  no 
plant  is  so  widely  and  generally  cultivated  as  tobacco.  In 
what  country  or  at  what  date  its  use  originated  has  little 
to  do  with  us  from  a practical  point  of  view,  though 
interesting  enough  as  a subject  for  the  student  of  ethno- 
graphy and  natural  history.  Suffice  it  to  say  that  it  has 
been  grown  and  smoked  since  pre-historic  times  in  many 
tropical  and  sub-tropical  countries,  and  has  assumed  an 
importance  in  modern  daily  life  only  surpassed  by  a few 
prominent  food  plants  and  cotton. 

This  long-continued  and  widespread  cultivation  has 
helped  to  produce  local  varieties  or  races  of  the  plant 
which  have  sometimes  been  mistaken  for  distinct  species, 
and  caused  a multiplication  of  scientific  names  almost 
bewildering.  Tho  following  epitome  comprehends  the 
species  and  varieties  of  Nicotiana  possessing  interest  for 
the  cultivator : — 

I.  N.  Tabacum  macrophylla  [lalifolia,  lattissima,  gigantea\ 

Maryland  tobacco.  Of  this,  there  are  two  sub-species 
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— (1)  Stalkless  Maryland,  of  the  following  varieties : (a) 
N.  macrophylla  ovata — short-leaved  Maryland,  producing  a 
good  smoking-tobacco,  ( b ) N.  macrophylla  longifolia — long- 
leaved Maryland,  yielding  a good  smoking-tobacco,  and 
excellent  wrappers  for  cigars,  (c)  N.  macrophylla  pandurata 
— broad-leaved,  or  Amersfort,  much  cultivated  in  Germany 
and  Holland,  a heavy  cropper,  and  especially  adapted  for 
the  manufacture  of  good  snuff ; (2)  Stalked  Maryland,  of 
the  following  varieties : (a)  N.  macrophylla  alata,  ( b ) N. 
macrophylla  cordata — heart-shaped  Maryland,  producing  a 
very  fine  leaf,  from  which  probably  the  finest  Turkish  is 
obtained.  Cuban  and  Manilla  are  now  attributed  to  this 
group. 

II.  N.  Tabacum  angustifolia  — Virginian  tobacco.  Of 
this,  there  are  two  sub-species — (1)  Stalkless  Virginian 
of  the  following  varieties : (a)  N.  angustif  olia  acuminata , 
grown  in  Germany  for  snuff,  seldom  for  smoking,  ( b ) N. 
angustifolia  lanceolata,  affords  snuff,  (c)  N.  angustifolia 
pendulifolia,  another  snuff  tobacco,  (d)  N.  angustifolia  lati- 
folia— broad-leaved  Virginian,  used  chiefly  for  snuff,  (e) 
N.  angustifolia  undulata— wave-like  Virginian,  matures 
quickly,  (/)  N.  angustifolia  pandurata,  furnishes  good  leaves 
for  smoking,  produces  heavily,  and  is  much  grown  in 
Germany,  and  said  to  be  grown  at  the  Truth  as  “ tempyki,” 
and  highly  esteemed  there;  (2)  Stalked  Virginian,  of  the 
following  varieties:  (a)  N.  angustifolia  alata , (b)  N.  angusti- 
folia lanceolata  [IV.  fructiosa],  growing  to  a height  of  8 ft., 
(c)  N.  angustifolia  oblonga,  (d)  N.  angustifolia  cordata — E. 
Indian,  producing  heavily  in  good  soil,  and  well  adapted 
for  snuff,  hut  not  for  smoking.  Latakia  and  Turkish  aro 
now  accredited  to  N.  Tabacum. 
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III.  N.  rustica — Common,  Hungarian,  or  Turkish  tobacco. 
Of  this,  there  are  two  varieties:  ( a ) N.  rustica  cordata — 
large-leaved  Hungarian,  Brazilian,  Turkish,  Asiatic, 
furnishing  leaves  for  smoking  ; (6)  N.  rustica  ovata — small- 
leaved Hungarian,  affords  fine  aromatic  leaves  for  smoking, 
hut  the  yield  is  small.  Until  quite  recently,  Latakia, 
Turkish,  and  Manilla  tobaccos  were  referred  to  this 
species;  Latakia  is  now  proved  to  belong  to  N.  Ta- 
bacum,  and  Manilla  is  said  to  be  absolutely  identical 
with  Caban,  which  latter  is  now  ascribed  to  N.  Tahacum 
macropliylla. 

IY.  N.  crispa. — This  species  is  much  grown  in  Syria, 
Calabria,  and  Central  Asia,  and  furnishes  leaves  for  the 
celebrated  cigars  of  the  Levant. 

V.  N.  persica. — Hitherto  supposed  to  be  a distinct 
species,  affording  the  Shiraz  tobacco,  but  now  proved  to 
be  only  a form  of  N.  Tahacum. 

YI.  N.  repanda. — A Mexican  plant,  with  small  foliage. 
Long  thought  to  be  a distinct  species  peculiar  to  Cuba, 
but  none  such  is  now  to  be  found  in  Cuba,  whether  wild 
or  cultivated,  and  all  the  Cuban  tobacco  is  now  obtained 
from  N.  Tahacum  macrophyllum. 

Among  the  many  other  forms  interesting  only  to  the 
botanist  or  horticulturist,  the  principal  are  N.  paniculala, 
N.  (jlutxnosa , N.  glauca , attaining  a height  of  18  ft.,  and 
N.  clevelandii , exceedingly  strong,  quite  recently  discovered 
in  California,  and  supposed  to  liavo  been  usod  by  tho 
early  natives  of  that  country. 

Thus  tho  bulk  of  the  best  tobaccos  of  the  world  is 
afforded  by  tho  old  well-known  species  Nicotiana 
Tahacum. 

n o 
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A good  idea  of  the  foliage  and  inflorescence  of  commonly- 
cultivated  tobaccos  may  be  gained  from  a study  of  the 
accompanying  illustrations. 

Fig.  1 is  a Cuban  tobacco,  and  much  grown  on  the 
continent  of  Europe,  notably  in  Holland,  Germany,  and 
Switzerland,  and  there  known  as  goundie,  from  the  name 

Fig.  1. 


of  an  American  consul  who  introduced  the  plant  into 
Germany  in  1848.  It  has  a broad  yet  somewhat  pointed 
leaf,  with  the  ribs  not  arranged  in  pairs ; it  is  fine,  soft, 
thin,  and  esteemed  for  smoking  in  pipes  and  for  wrappers 
of  cigars. 
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One  variety  of  the  Maryland  plant  is  shown  in  Fig.  2. 
The  leaves  spring  from  a tall  stem  at  considerable 
intervals,  and  are  broad  and  rounded  at  the  end.  This 


Fig.  2. 


kind  is  valued  for  cigar-wrappers,  and  assumes  a fine  light 
brown  colour  when  well  cured. 

A broad-leaved  Cuban  or  Maryland  growth  long 
naturalized  in  Germany,  and  now  familiar  as  Amcrsfort, 
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is  represented  in  Fig.  3.  It  is  distinguished  by  unusual 
length  of  leaf  accompanied  by  a corresponding  narrowness. 
A stem  and.  flower  are  shown  at  a,  a leaf  at  b,  a flower  in 
section  at  c,  a capsule  at  d,  a seed  at  e,  and  a cross-section 
of  a leaflet  at  /. 


Fig.  3. 


These  three  examples  represent  tho  most  successful 
kinds  grown  in  Europe  and  at  tho  same  time  some  of  the 
most  marked  diversities  of  form  of  leaf. 
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CHAPTEE  II. 

CULTIVATION. 

The  following  observations  on  the  methods  of  cultivating 
tobacco  have  reference  more  particularly  to  the  processes 
as  conducted  in  Cuba,  India,  and  the  United  States ; this 
branch  of  agriculture  has  been  brought  to  great  per- 
fection in  the  last-named  country,  and  the  supervision 
of  the  operations  in  India  is  mostly  entrusted  to  skilled 
Americans. 

Climate. — Of  the  many  conditions  affecting  the  quality 
of  tobacco,  the  most  important  is  climate.  The  other  con- 
ditions that  must  be  fulfilled  in  order  to  succeed  in  the 
cultivation  of  this  crop  may  be  modified,  or  even  some- 
times created,  to  suit  the  purpose ; but  cultivators  can 
do  little  with  reference  to  climate : the  utmost  they  can 
do  is  to  change  the  cultivating  season,  and  this  only  in 
places  where  tobacco  can  be  grown  nearly  throughout 
v the  year.  The  aromatic  principles,  on  the  presence  of 
which  the  value  of  a tobacco  chiefly  depends,  can  only 
be  properly  developed  in  the  plant  by  the  agency  of  high 
temperature  and  moisture.  The  fame  that  Cuban  and 
Manilla  tobaccos  enjoy  is  mostly  due  to  the  climate. 
The  article  produced  in  Cuba  is  most  highly  esteemed ; 
up  to  this  time,  no  other  country  has  been  able  to  com- 
pete successfully  with  it.  Ilowevor  it  cannot  bo  doubted 
that  there  are  many  places  whose  climate  justifies  the 
assumption  that  a tobacco  could  be  grown  there,  not 


8 


TOBACCO. 


inferior  to  tliat  produced  in  the  West  Indies.  The  more 
closely  the  climate  of  a place  corresponds  with  that  of 
Cuba,  the  greater  chance  is  there  that  a Havanna  variety 
will  preserve  its  peculiar  aroma.  In  such  places,  a fine 
and  valuable  tobacco  may  be  grown  with  less  expenditure 
on  labour,  &c.,  than  it  is  necessary  to  bestow  in  raising 
an  inferior  article  in  less  suitable  climes.  In  countries 
where  a low  temperature  rules,  the  plants  must  be  raised 
in  hot-beds,  and  there  is  also  a great  risk  that  the  young 
plants  may  be  destroyed  by  frost,  or  afterwards  by  hail- 
stones. When  damp  weather  prevails  during  the  tobacco 
harvest,  it  is  often  injured ; and  to  give  the  required 
flavour,  &c.,  to  make  the  article  marketable,  macerating 
has  often  to  be  resorted  to,  thus  involving  great  risk  and 
expenditure.  But  in  spite  of  these  drawbacks,  tobacco 
cultivation  is  often  very  remuneratively  carried  out  in 
countries  possessing  an  unfavourable  climate.  The  defi- 
cient climatic  conditions  are  here  partly  compensated  for 
by  making  the  other  conditions  affecting  the  quality  of 
tobacco,  and  which  can  be  controlled  by  the  cultivator, 
the  most  favourable  possible. 

Soil. — The  soil  affects  to  a great  extent  the  quality  of 
a tobacco.  The  plant  thrives  best  in  a soil  rich  in  vege- 
table mould ; this,  however,  is  not  so  much  required  to 
supply  the  necessary  plant  food,  as  to  keep  the  soil  in 
a good  physical  condition.  No  other  plant  requires  the 
soil  in  such  a friable  state.  A light  soil,  sand  or  sandy 
loam,  containing  an  average  amount  of  organic  matter, 
and  well  drained,  is  considered  best  adapted  for  raising 
smoking-tobacco ; such  a soil  produces  the  finest  leaves. 
Thp  more  organic  matter  a soil  contains,  tho  heavier  is 
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the  outturn ; but  the  leaves  grow  thicker,  and  the  aroma 
becomes  less.  As,  in  tropical  climates,  the  physical 
properties  of  the  soil  play  a prominent  part  in  its  pro- 
ductive capabilities  generally,  and  the  presence  of  organic 
matter  in  the  soil  tends  to  improve  these  properties,  it 
will  rarely  occur  that  in  such  places  a soil  will  contain 
too  much  humus.  The  more  clay  in  a soil,  the  less  is  it 
adapted  to  the  production  of  fine  smoking-tobacco,  on 
account  of  its  physical  properties  being  less  favourable 
to  the  development  of  the  aromatic  principles  ; the  leaf 
becomes  also  generally  thick  and  coarse,  but  the  outturn 
on  such  soils  is  commonly  heavier  than  on  a more  sandy 
one.  A clay  soil  possessing  a great  amount  of  humus 
may,  if  properly  tilled,  produce  an  ordinary  smoking- 
tobacco,  and  may  even,  if  great  attention  be  paid  to  the 
selection  of  the  variety,  &c.,  produce  leaves  for  cigar- 
wrappers. 

Of  less  importance  than  the  physical  properties  of  the 
soil  is  its  chemical  composition.  By  proper  tillage  and 
heavy  manuring,  tobacco  is  sometimes  grown  on  com- 
paratively poor  soils.  From  analysis  of  the  plant,  it  is 
clear  that  it  contains  a large  amount  of  ash  constituents, 
which  it  extracts  from  the  soil ; the  most  important  of 
these  are  potash  and  lime.  A soil  destitute  of  these 
constituents  would  require  a great  quantity  of  manure 
to  supply  the  wants  of  tobacco. 

An  experienced  Ohio  planter,  Judson  Popenoo,  speaking 
of  soil,  says  “ A rich,  sandy,  second  bottom,  I believe  to 
be  the  best  for  raising  tobacco,  although  our  chocolato- 
coloured  uplands,  when  very  rich  and  highly  manured, 
will  grow  an  excellent  quality  of  tobacco,  but  will  not 
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yield  as  much  to  the  acre.  Black  river-bottoms  will 
yield  more  to  the  acre  than  any  other  kind  of  land,  hut 
the  tobacco  is  not  of  so  fine  a quality ; it  grows  larger, 
has  coarser  stems,  and  heavier  body,  and  consequently, 
in  my  opinion,  is  not  so  good  for  wrappers  or  fine  cut  as 
the  second  bottom  or  upland  tobacco.” 

On  the  same  subject,  an  Illinois  grower  observes,  “ for 
us  in  the  West,  and  for  all  the  localities  that  have  not 
an  over-amount  of  heat,  experience  has  proved,  that  a 
dry,  warm  soil  (loam  or  sandy  loam),  rich,  deep,  and 
containing  lime,  is  most  suitable  for  tobacco.  The  more 
sandy,  to  a certain  degree,  the  soil  is,  the  better  will  be 
the  quality  of  the  tobacco;  the  nearer  the  soil  is  to  clay, 
the  poorer  will  be  the  crop  under  similar  circumstances, 
although  the  yield  may  yet  be  satisfactory.  Clayey  soil 
will  hardly  produce  tobacco  suitable  for  cigars.  Wet  and 
tough  clay  soils  are  under  no  circumstances  suitable  to 
tobacco.” 

Situation. — Land  intended  for  tobacco-culture  should 
have  good  drainage,  and  be  sheltered  from  high  winds. 
In  Holland,  where  tobacco-cultivation  is  carried  out  to 
great  perfection,  each  field  is  surrounded  by  a hedge 
about  7 ft.  high ; the  fields  are  divided  into  small  plots, 
which  are  again  bordered  by  rows  of  plants  that  are  able 
to  break  the  force  of  the  wind,  which  would  injure  the 
leaves,  and  render  them  of  comparatively  little  value. 
To  this  circumstance  must  chiefly  be  attributed  the  fact 
that  Dutch  growers  succeed  in  getting  as  much  as  50 
per  cent,  of  leaves  of  the  first  quality,  whereas  in  most 
other  countries  25  per  cent,  is  considered  to  be  a very 
good  outturn. 
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In  the  United  States,  several  rows  of  pole  beans,  i.  e. 
scarlet  runners,  a few  steps  apart,  are  sometimes  planted 
as  a wind-screen. 

Manure. — In  its  natural  state,  the  soil  will  rarely  possess 
the  elements  of  plant  food  in  such  a form  as  is  most  con- 
ducive to  the  production  of  a fine  tobacco-leaf.  Any 
deficiency  must  be  supplied  in  the  shape  of  suitable 
manure.  Schlosing  found  that  a bad  burning  tobacco  was 
produced  on  a soil  containing  little  potash,  on  unmanured 
soil,  on  soil  manured  with  flesh,  humus,  calcium  chloride, 
magnesium  chloride,  and  potassium  chloride.  A good 
burning  tobacco  was  produced  on  a soil  manured  with 
potassium  carbonate,  saltpetre,  and  potassium  sulphate. 
More  recent  experiments  carried  out  by  other  investigators 
tend  to  corroborate  these  conclusions.  It  is  generally 
assumed  that  a soil  rich  in  nitrogenous  organic  matter 
produces  a strong  tobacco  that  burns  badly. 

The  results  of  Nessler’s  experiments  clearly  show  that 
it  is  not  sufficient  to  apply  the  element  most  needed  by 
the  plant — potash — in  any  form,  but  that,  to  produce  a 
good  tobacco,  it  is  necessary  to  apply  it  in  a particular 
combination.  It  was  found  that  potash  carbonate  applied 
as  manuro  produced  the  best  tobacco  : it  burned  for  the 
longest  time,  and  its  ash  contained  most  potash  carbonate  ; 
whereas  potash  chloride  produced  a much  inferior  tobacco. 
The  assertion  of  other  experimenters  that  chlorides  pro- 
duce a bad  tobacco  is  thus  confirmed.  Potash  sulphate 
and  lime  sulphate  produced  a good  tobacco.  It  may  be 
noticed  hero  that  tobacco  which  was  manured  with  gypsum 
contained  a great  amount  of  potash  carbonate  in  the  ash, 
probably  due  to  the  fact  that  gypsum  is  a solvent  for  the 
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inert  potash  salts.  From  the  foregoing,  it  may  he  con- 
cluded that  in  tobacco  cultivation,  the  elements  potassium 
and  calcium  should  he  restored  to  the  soil  in  the  form  of 
carbonate,  sulphate,  or  nitrate,  hut  not  as  chlorides. 
Poudrette,  or  prepared  night-soil,  generally  contains  a 
considerable  amount  of  chlorides,  and  is  not  well  suited  as 
manure  for  fine  tobacco.  It  has  been  found  that  fields 
manured  with  chlorides  produced  heavily  ; a small  propor- 
tion of  chlorides  may  therefore  he  applied  in  this  form, 
whenever  quality  is  of  less  importance  than  quantity. 
Farmyard  manure  may  suffice  when  tobacco  is  cultivated 
in  proper  rotation,  hut  here  also,  unless  the  soil  he  very 
rich  in  potassium  and  calcium,  the  application  of  some 
special  manure  will  greatly  enhance  the  value  of  the 
outturn.  Wood-ashes  are  a valuable  supplement  to  stable 
dung.  Gypsum  is  an  excellent  dressing  for  soils  in  a 
good  manurial  condition  : it  supplies  the  lime  needed  by 
the  tobacco,  and  acts  as  a solvent  on  the  inert  potash  salts. 
Gypsum  applied  on  poor  land,  however,  hastens  the 
exhaustion  of  the  soil.  It  is  said  that  crops  manured 
with  gypsum  suffer  less  from  the  effects  of  drought,  and 
require  less  irrigation,  than  when  manured  otherwise : 
the  leaves  of  plants  that  had  been  manured  with  gypsum 
exhaling  less  water  than  when  manured  with  other  sub- 
stances. If  this  assertion  he  correct,  gypsum  would  he 
invaluable  to  the  Indian  cultivator. 

With  regard  to  the  amount  of  manure  to  he  employed, 
it  may  he  observed  that,  with  farmyard  manure  properly 
rotted,  there  is  no  theoretical  limit,  especially  when  -the 
tobacco  is  intended  for  snuff,  and  is  grown  in  a hot  climate, 
where  the  physical  properties  of  the  soil  are  of  the  utmost 
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importance.  It  is  said  that  some  Bhenish-Bavarian  soils 
contain  as  much  as  15  per  cent,  of  organic  matter,  yet  the 
cultivator  considers  it  necessary  to  heavily  manure  each 
tobacco  crop.  Dutch  growers  apply  to  the  rich  alluvial 
soil  as  much  as  25  tons  an  acre  of  well-rotted  cattle- 
manure.  In  America,  it  is  reported  that  the  heaviest 
crops  are  obtained  on  soil  newly  taken  up,  and  very  rich 
in  vegetable  mould.  It  is  considered  nearly  everywhere 
that  tobacco  will  pay  best  when  heavily  manured.  The 
first  care  of  even  the  poorest  peasant  in  the  tobacco 
districts  of  Germany,  Holland,  &c.,  as  soon  as  he  sells  his 
tobacco,  is  to  purchase  the  manure  which  he  considers 
essential  to  his  success. 

The  amount  of  any  special  manure  which  can  he 
applied  without  injury  to  the  plants  depends  very  much 
on  the  solubility  of  the  stuff,  and  the  manner  of  applying 
it.  Highly  soluble  salts,  such  as  soda  or  potash  nitrate, 
should  be  applied  in  smaller  quantities  than  salts  which 
dissolve  slowly.  With  regard  to  the  manner  of  applying 
concentrated  manures,  it  is  evident  that,  when  a salt  is 
applied  in  close  proximity  to  the  plant,  less  will  bo 
required  than  when  strewn  over  the  whole  field.  When 
applied  in  solution,  not  more  than  300  lb.  of  nitrate  per 
acre  should  be  used  at  one  time.  The  amount  to  bo 
applied  varies  also  with  the  soil ; a sandy  soil,  which  has 
little  absorptive  power,  should  receivo  less  than  a clay. 
Salts  easily  disintegrating  should  not  be  applied  before 
tobacco  has  been  planted,  especially  not  bofore  heavy 
rains  which  would  carry  off  the  salt.  To  supply  the 
potash  required  by  the  tobacco  plant,  200  lb.  of  good  salt- 
petre per  acre  would  be  sufficient  in  most  cases.  Lime, 
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although  removed  from  the  soil  in  large  quantities,  is 
rarely  applied  to  tobacco  as  a special  manure.  Where 
wood-ashes  can  he  had  at  a moderate  price,  lime  may  he 
applied  in  this  form.  Some  ashes  are  very  rich  in  lime. 
It  has  been  found  that  ashes  obtained  from  beech-wood 
contain  52  per  cent,  of  lime,  and  those  from  oak-wood  as 
much  as  75. 

Whilst  most  growers  are  agreed  that  tobacco  is  a crop 
demanding  a rich  soil,  there  is  a want  of  uniformity  of 
opinion  as  to  the  best  method  of  manuring.  On  this  point, 
C.  Schneider,  a successful  Illinois  planter,  says  “ manur- 
ing cannot  be  done  too  early,  or  too  heavily.  The 
manures  are  very  different,  and  equally  useful  for  the 
different  kinds  of  tobacco.  We  may  classify  them  as 
follows : — 

“ To  be  applied  shortly  before  planting,  and  in  equal 
quantities,  for  all  kinds  of  tobacco : 1.  Guano,  200  to  300 
pounds  on  the  acre ; 2.  Poultry-droppings,  400  to  500 
pounds ; 3.  Green  manure  in  any  quantity ; 4.  Sheep- 
dung,  6 two-horse  loads ; 5.  Cattle  manure,  10  two-horse 
loads. 

“ For  chewing-tobacco  and  snuff  : 1.  Sheep-dung,  10  to 
12  loads  per  acre ; 2.  Cattle  manure,  20  to  30  loads ; 3. 
Horse-dung,  15  to  25  loads;  4.  Hog  manure,  20  to  30 
loads.  The  last  two  are  useless  for  smoking-tobacco,  or 
for  that  to  be  used  for  cigars. 

“The  first  three  manures  ( guano,  poultry-droppings, 
and  green  manure)  must  bo  followed  after  the  tobacco- 
crop,  by  a plentiful  supply  of  stable*manure.  The  tobacco- 
stalks  themselves,  rotted  or  burned  to  ashes,  sown  over 
the  field  before  the  transplanting,  or  in  the  planting- 
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furrows,  will  act  as  a good  manure,  tut  are  not  sufficient. 
In  highly- worked  farms,  that  is,  where  the  soil  is  valuable, 
and  cannot  remain  idle,  it  will  pay  every  way,  to  sow  rye 
for  fodder  on  the  tobacco-land  in  the  fall  ; this  may  be 
made  into  hay,  or  turned  under  as  manure  at  the  beginning 
of  July,  just  as  may  seem  most  profitable.  Deep  ploughing 
for  the  rye,  and  afterward  for  the  tobacco,  must  not  be 
forgotten.” 

E.  E.  Burton,  in  the  Sugar  Cane,  translating  from 
Mitjen’s  essay  on  tobacco  growing  in  the  most  renowned 
district  of  Cuba,  has  the  following  sensible  remarks  on  the 
all-important  subject  of  manuring : — 

“ Each  veguero  or  farmer  should  make  a hole  or  rotting- 
bin  in  which  he  should  deposit  as  much  muck  and  leaves 
as  he  may  be  able  to  accumulate,  and,  before  giving  the 
last  ploughing  to  prepare  his  field  for  planting  the  tobacco, 
he  should  spread  over  it  all  the  prepared  rotten  manure 
he  can  procure.  Manure  that  is  not  thoroughly  rotten 
injures  the  plants  more  than  benefits  them.  A piece  of 
land,  well  manured  and  thoroughly  worked  up,  will 
produce  four  times  more  tobacco  than  one  badly  prepared 
would.  Consequently  no  expense  or  labour  is  so  remune- 
rative as  that  which  is  applied  to  the  soil.  This  is  a 
very  important  point  which  should  fix  tho  attention  of 
every  agriculturist  who  desires  to  prosper. 

“ Agriculturists  acknowledge  the  advantage  of  manur- 
ing. In  tobacco  cultivation  it  produces  the  most  brilliant 
results,  but  in  Vuelta-Abajo  it  is  very  difficult  to  procure 
sufficient  country  manure.  Yagues  (i.  o.  strips  of  palm 
bark  used  as  screens,  and  for  baling)  and  all  tho  refuse 
from  palm  trees  are  excellent ; grass  from  tho  savannahs 
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and  all  kinds  of  vegetables  in  a thoroughly  putrid  state 
are  very  good,  but  it  requires  a great  quantity,  and  the 
immense  labour  to  collect  and  prepare  these,  frightens  the 
greater  number  of  vegueros,  and  few  have  sufficient  con- 
stancy to  enable  them  to  collect  enough  properly  prepared 
manure  for  their  fields. 

“ The  most  which  some  manage  to  do  is  to  spread 
refuse  over  some  portions  of  land,  where  it  rots  and 
fertilizes  the  soil ; but  this  system  is  inefficacious,  because 
the  vegetable  substances  being  very  light,  the  heavy  rains 
wash  away  the  greater  portion  of  the  decomposed  matter, 
and  fully  nine-tenths  are  lost.  If  the  system  was  adopted 
of  depositing  this  manure  in  holes  or  trenches,  from  which 
it  can  be  removed  when  thoroughly  rotted  and  fit  for  the 
fields,  it  would  produce  much  more  with  much  less  labour ; 
for  although  at  first  sight  the  labour  appears  to  be 
doubled,  by  having  to  carry  it  twice,  it  must  be 
remembered  that  one  load  of  well-prepared  manure  is 
better  than  ten  or  twenty  of  grass  or  bush  that  is  not 
rotten. 

“ But  in  every  way  there  is  great  difficulty  in  collecting 
vegetable  manure  in  sufficient  quantities ; recently, 
guano  has  been  tried  with  the  most  brilliant  success. 

“ Peruvian  guano  is  the  most  compact  fertilizer  known, 
and  a very  small  quantity  suffices  to  manure  a tobacco 
field ; its  cost  is  not  excessive,  and  is  very  frequently  less 
than  the  carriage  of  other  manures  to  the  spot  where  they 
are  to  bo  used.  Its  most  active  results  are  shown  on 
light  and  sandy  soil ; it  quickens  vegetation,  and  experi- 
ence has  shown  that  it  increases  prodigiously  tho  quantity 
and  value  of  crops ; we  therefore  recommend  the  use  of 
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guano  as  a fertilizer  of  the  first  order  for  tobacco  cultiva- 
tion, and  as  light  and  sandy  soils  possess  in  themselves 
the  substances  most  suitable  for  the  development  of  the 
tobacco  plant,  on  such  soils  guano  acts  as  a stimulant  to 
the  plant. 

“ Before  using  Peruvian  guano,  it  should  be  sifted ; all 
the  stones  and  lumps  remaining  should  be  broken  up,  and 
again  sifted,  so  that  nothing  may  be  lost.  After  this, 
three  or  four  times  its  weight  of  dry  sandy  soil  should  be 
thoroughly  mixed  with  it,  and  it  should  remain  thus 
6-8  days  before  being  used.  This  preparation  should  be 
made  under  cover,  to  avoid  the  possibility  of  rain  falling 
on  the  mixture,  and  the  heap  should  be  covered  with  the 
empty  guano  bags,  or  anything  else,  to  prevent  the 
evaporation  of  the  volatile  alkali  which  it  contains. 

“ it  is  better  to  prepare  this  mixture  in  detail,  each  heap 
containing  one  bag  of  guano,  whose  weight  is  150-160 
lb.,  so  as  to  facilitate  the  calculation  of  the  quantity  that 
should  bo  applied,  and  prevent  mistakes.  We  will  start, 
therefore,  on  this  calculation. 

“ On  lands  of  good  quality,  but  which,  nevertheless, 
require  manure,  from  having  been  overworked,  one  pound 
of  guano  should  bo  applied  to  each  15-20  superficial 
yards,  or,  say  one  heap  of  compost  for  each  2500-3000 
yards,  or,  otherwise  said,  one  heap  of  manure  will  suffice 
for  a surface  that  contains  5000-6000  plants. 

“ In  sandy  unproductive  soil,  and  on  sterilo  savannah 
lands,  1 lb.  of  guano  to  9-12  yards  ; or  a heap  of  compost 
guano  to  1500-2000  yards ; or  ono  heap  for  3000-4000 
plants. 

“ These  are  tho  proportions  to  bo  used  for  tho  first  year  ; 
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for  the  second,  and  forward,  two-thirds  of  that  employed 
the  first  year  will  he  sufficient. 

“ When  crops  of  tobacco  and  com  are  grown  on  the  same 
lands,  half  the  guano  should  he  applied  to  the  corn  and 
the  other  half  to  the  tobacco;  hut  then  a somewhat 
larger  quantity  will  he  required.  The  manure  should  be 
applied  shortly  before  transplanting,  and  after  the 
ground  has  been  well  cross-ploughed  and  prepared,  and 
the  ground  should  be  plotted  out  into  squares  or  beds  of 
50  yards  square.  The  manure  should  then  be  spread  and 
ploughed  in,  and  the  land  should  at  once  be  furrowed  and 
planted. 

“ Under  this  system  of  applying  Peruvian  guano  as 
manure  for  tobacco  the  best  results  have  been  obtained, 
and,  of  all  the  various  trials  made,  this  is  the  most  simple 
and  the  easiest  to  execute.” 

The  remarks  of  the  last-quoted  essayist  are  good  so 
long  as  guano  is  to  be  had.  But  there  is  a limit  to  the 
supply,  and  in  many  places  it  would  be  unprocurable. 

The  necessity  for  more  definite  knowledge  concerning 
the  actual  wants  of  the  tobacco  plant  in  the  matter  of 
food,  led  to  an  investigation  of  the  subject  some  years 
ago  by  Prof.  S.  W.  Johnson  on  behalf  of  the  Connecticut 
State  Board  of  Agriculture,  and  more  recently  by  Schiff- 
mayer  for  the  Agricultural  Department  of  the  Madras 
Presidency. 

Prof.  Johnson  aptly  observes  it  to  be  “ a well-established 
fact  that  plants  may  receive  from  the  soil  and  retain  a 
larger  portion  of  ash-ingredients  than  is  needful  for 
nutrition.  This  is  especially  marked  in  case  of  the 
lime,  potaBh,  and  soda  salts.  The  excess  of  thoso  sub- 
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stances  thus  taken  up  may  either  be  deposited  in  the 
solid  state  in  the  cells  of  the  plant,  or  may  remain 
dissolved  in  the  juices.  In  tobacco,  a part  of  the  nitrogen 
usually  exists  as  a nitrate,  in  combination  with  potash. 
That  is  to  say,  portions  of  the  nitrogenous  food  of  the 
plant — the  nitrates  of  the  soil — are  not  completely  worked 
over  into  albuminoids,  and  into  nicotine,  the  nitrogenous 
constituents  of  tobacco,  but  accumulate  and  remain  in 
considerable  quantity  in  the  sap.  When  a dry  tobacco- 
leaf  is  set  on  fire,  it  often  burns  like  ‘ touch  paper  ’ 
(paper  soaked  in  a solution  of  saltpetre  and  dried)  with 
bright  sparkles  of  fire,  indicating  the  points  where  the 
nitre  has  gathered  in  minute  crystals  as  the  juice  of  the 
leaf  evaporated.  The  quantity  of  superfluous  salts  in  the- 
plant  depends  upon  its  succulence,  and  upon  the  supply 
of  them  in  the  soil.  Doubtless  certain  definite  amounts 
of  potash,  lime,  magnesia,  iron,  sulphuric  acid  and  phos- 
phoric acid  are  absolutely  necessary  to  produce  a given 
weight  of  tobacco.  In  case  several  or  all  these  substances 
are  superabundant  in  the  soil,  the  plant  has  no  power  to^ 
exclude  any  unnecessary  surplus  of  one  or  all  of  them, 
from  its  interior  altogether,  although  there  are  good 
reasons  known  to  prevent  their  entrance  beyond  a certain 
limit.  In  one  soil  potash  may  be  relatively  most  abun- 
dant, and  may  for  that  reason  bo  found  in  the  crop  in 
greater  quantity  than  was  necessary  for  the  growth  of 
that  crop.  In  another  soil  lime  may  be  in  surplus,  and 
there  the  crop  may  have  the  minimum  of  potash,  and  a 
considerable  excess  of  limo. 

“ The  crop  is  a result  of  the  working  togothor  of  a 
number  of  causes  or  conditions ; theso  aro  the  hoat  andi 

o 2 


20 


TOBACCO. 


light  of  the  sun,  carbonic  acid  and  oxygen  of  the  atmo- 
sphere, water,  nitrates  and  ammonia,  and  the  ash-elements 
enumerated  in  our  table  of  analyses.  The  crop  is  limited 
in  quantity  by  that  condition  of  growth,  which  is  pre- 
sented to  it  most  sparingly.  The  richest  and  best  pre- 
pared soil  without  solar  warmth,  or  without  due  supplies 
of  rain,  cannot  give  a crop,  and  if  weather  be  most  favour- 
able, then  in  one  field  it  may  be  too  little  potash,  in 
another  too  little  phosphoric  acid,  in  another  too  little 
nitrogen,  which  lowers  the  yield,  or  reduces  the  quality 
of  the  product. 

“ It  is  usual  in  tobacco  culture  to  manure  very  heavily, 
and  in  many  cases  it  is  probable  that  all  the  various 
forms  of  plant  food  are  present  in  available  abundance. 
But  soils  differ  in  the  nature  of  the  supplies  which  they 
are  able  to  yield  to  crops,  and  fertilizers  even,  when  the 
same  in  name,  may  be  very  unlike  in  fact.  The  chief 
reliance  of  the  tobacco  farmer  is  stable  manure.  This, 
however,  is  by  no  means  uniform  in  origin,  appearance, 
evident  quality,  or  chemical  composition.  The  manure 
from  bullocks,  wintered  on  hay  and  roots,  is  very  different 
from  that  of  horses  maintained  chiefly  on  oats  or  corn. 
The  yard  manure  that  contains  much  strawy  litter  or 
much  wasted  hay,  diffors  again  from  that  of  the  city 
stables,  from  which  the  straw  is  carefully  raked  out  to  be 
used  over  and  over  again  for  bedding.  The  farm-made 
manure  is  likely  to  be  much  richer  in  potash  and  lime, 
and  tho  city  manure  is  richer  in  phosphates  and  nitrogen. 
Yet  in  the  reports  of  tho  farmer,  these  two  essentially 
different  fertilizers  are  designated  as  stable  manure 
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“ Every  one  understands  that  a fertilizer  acts  upon  the 
plant  to  supply  it  with  food,  and  to  favour  its  growth ; 
everybody  is  also  convinced  that  some  fertilizers  act 
upon  the  soil,  improving  its  texture  and  composition  and 
increasing  its  fertility.  It  is  an  equally  well  ascertained 
fact  that  the  soil  acts  upon  fertilizers  to  modify  their 
effect.  A very  wet  or  very  dry  soil  is  known  to  nullify 
the  benefit  which  might  be  expected  of  a fertilizer  in  a 
simply  moist  soil ; but  more  than  this,  more  than  by  the 
accident  of  external  circumstances,  it  is  a fact  that  each 
kind  of  soil  has  a special  action  of  its  own  on  fertilizers, 
so  that  if  it  were  asserted  of  two  soils,  which,  unmanured, 
were  of  equal  fertility,  that  a given  fertilizer  applied  to 
both,  greatly  improved  the  crop  on  one,  and  had  little 
effect  on  the  other,  such  a statement  might  not  only  be 
accepted  as  a fact,  but  an  explanation  might  be  given  in 
general  terms  for  such  a fact. 

“ Now  experiments  have  shown  that  different  soils  when 
mixed  with  like  quantities  of  various  fertilizing  elements 
and  then  treated  with  water,  in  imitation  of  rain, 
manifest  very  different  behaviour  toward  the  admixed 
substances.  One  soil  will  lay  hold  of  the  potash  in  a 
fertilizer,  and  fix  it  in  a kind  of  chemical  combination  so 
firmly  that  water  can  dissolve  it  but  with  extreme  slow- 
ness ; another  soil  puts  its  grasp  on  the  lime  of  a fertilizer, 
and  at  the  same  time  allows  potash  which  belongs  to  itself 
to  be  dissolved  out  freely.  There  is,  in  fact,  always  a 
complicated  series  of  changes  set  in  operation  whenever 
any  fertilizer  is  incorporated  with  the  soil,  bo  it  animal, 
vegetable,  or  mineral ; be  it  alkali,  acid,  or  saline ; bo  it 
made  on  the  farm  or  imported  from  abroad ; bo  it  natural 
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■or  artificial.  The  fertilizer  acts  on  the  soil,  and  the  soil 
reacts  on  the  fertilizer ; but  the  point  we  wish  to  make 
prominent  is  this,  that  different  soils  are  differently 
affected  by  one  and  the  same  application,  or  in  other 
words,  a given  manure  fertilizes  a given  crop  unequally  in 
degree,  and  unlike  in  kind,  on  different  soils,  by  virtue  of 
the  different  assimilating  or  fixing  power,  which  the  soil 
exerts  upon  its  ingredients. 

“We  know  of  the  existence  of  these  peculiarities  of  soils, 
and  something  of  their  causes  and  of  the  laws  by  which 
they  act ; but  the  real  necessities  of  the  tobacco  crop,  or 
•of  any  other  crop,  as  respects  soil-ingredients,  cannot  be 
arrived  at  by  chemical  analysis  of  a single  sample,  nor  of 
a dozen  samples.”  Thus  analyses  of  a dozen  New 
England  tobaccos  showed  the  -following  highest  and 
lowest  percentages  of  each  ash-ingredient,  and  of 
nitrogen : — 


Silica  ..  ..  0-05  to  0-30 

Chlorine  ..  0-08  „ 2 -55 
Sulphuric  acid  0 • 52  „ 1‘69 
Phosphoric  acid  0-47  „ 0 • 80 
Lime  ..  ..  3-17  „ 8 -22 


Magnesia  ..  0-94  to  2-21 
Potash  ..  ..  3’90  „ 7-45 

Soda  ..  ..  0-08  „ 1-81 

Nitrogen  ..  3-20  „ 5‘  11 


“ It  appears  that  the  percentages  of  nitrogen,  phosphoric 
acid  and  potash  are  nearly  twice  as  great  in  some  samples 
as  in  others ; that  the  proportions  of  magnesia  and  lime 
are  about  2£  times  greater  in  some  samples  than  in  others, 
and  that  sulphuric  acid  is  3 times  more  in  one  case  than  in 
another.  The  variation  of  silica  is  still  greater,  and  the 
disparity  rises  to  its  extreme  in  case  of  soda  and  chlorine, 
whose  maxima  are  respectively  20  and  30  times  greater 
than  their  minima.” 
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The  three  ingredients  chlorine,  silica,  and  soda  cannot 
be  considered  in  the  light  of  essentials  to  tobacco  culture ; 
but  the  other  substances  are  absolutely  indispensable  to 
plant  growth,  and  the  absence  of  any  one  of  these  would 
render  a soil  incapable  of  sustaining  agricultural  vege- 
tation of  any  kind.  “ The  variation  in  the  percentage  of 
these  ingredients  depends  somewhat  upon  the  fact  that 
the  leaves  of  different  crops  are  unequally  developed,  and 
therefore  their  nutritive  needs  are  unlike ; but  it  is,  no 
doubt,  chiefly  connected  with  the  fact  that  the  plant 
takes  up  from  a highly  fertilized  soil  more  of  each  or 
every  element  than  is  essential  for  growth.  The  nearly 
certain  conclusion  is  that  every  one  of  the  crops  analysed 
contains  more  of  some  elements  than  belongs  to  its 
nutrition.  It  is  quite  certain  that  the  average  of  the 
analyses  of  the  New  England  tobaccos  is  fully  up  to  the 
mark  as  regards  the  necessities  of  the  crop.  It  is,  indeed, 
not  improbable  that  the  lowest  percentages  of  each  in- 
gredient are  quantities  sufficient  for  a perfect  crop.  Still, 
it  is  not  proved  that  lime  may  not  partially  take  the 
place  of  potash,  or  the  reverse.  The  probability  of  such 
a substitution  is  great  upon  the  face  of  most  of  the 
analyses.  As  a rule,  those  which  show  most  potash  show 
least  lime  and  vice  versa ; but  in  one  sample  both  ingre- 
dients are  considerably  below  the  average.  The  practical 
issue  of  these  considerations  is  to  give  great  probability 
to  the  view  that  the  tobacco  crop  is  fed  unnecessarily 
(and  wastefully  ?)  high.”  (Prof.  Johnson.) 

Tobacco  is  usually  characterized  as  a very  exhausting 
crop.  This  is  not  true  as  regards  the  amount  of  nutri- 
ment taken  from  tho  soil,  for  in  this  rcspoct  tobacco  is  less 
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exacting  than  hay,  potatoes,  or  rye.  It  demands  chiefly 
potash  and  lime,  with  phosphoric  acid  and  nitrogen. 
Prof.  Johnson  recommends  for  the  manui’ing  of  one  acre, 
besides  ploughing  in  the  stalks  of  the  plants,  500  lb. 
rock  guano  or  800  lb.  fish  guano,  500  lb.  kainit  (potash 
salts),  and  50  lb.  quicklime.  But  surely  it  cannot  be 
advisable  to  mix  quicklime  with  an  ammoniacal  manure 
like  guano ; it  seems  to  the  writer  that  gypsum,  or  spent 
calcium  oxide  from  gasworks,  would  be  a far  preferable 
medium  for  conveying  lime  to  the  soil. 

As  observed  by  Johnson,  the  “ demand  made  on  the  soil 
or  on  fertilizers  by  the  tobacco  crop,  is  for  certain  reasons 
greater  than  that  made  by  other  crops  which  receive  more 
of  nearly  every  kind  of  plant  food.  Hay  is  more  exhaust- 
ing than  tobacco  as  measured  by  total  export  from  the 
soil,  but  grass  grows  the  whole  year  throughout,  save 
when  the  ground  is  frozen  or  covered  with  snow,  or  for 
more  than  8 months.  The  period  of  active  growth  which 
is  required  to  mature  a hay  crop,  begins  indeed  in  April, 
and  is  finished  by  July,  a period  of  3 months,  but  during 
the  year  previous,  for  at  least  5 months,  in  case  of  the 
first  crop,  the  grass  plants  have  been  getting  a hold  upon 
the  soil,  filling  it  with  their  roots,  and  storing  up  food  in 
their  root-stocks  or  bulbs,  for  the  more  rapid  aftergrowth. 
Tobacco  on  the  other  hand  cannot  be  set  out  in  the  field 
before  about  the  10th  of  June,  and  should  bo  in  the  shed 
in  about  3 months.  Its  growth  then  must  be  a very 
rapid  one,  and  the  supplies  of  food  in  the  soil  must  be 
very  abundant  so  that  the  quick-extending  roots  may  be 
met  at  every  point  with  their  necessary  pabulum.  A crop 
of  12G0  lb.  dry  loaves  requires  about  1100  lb.  of  dry  stalks 
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to  support  the  leaves,  making  a total  of  2360  lb.  of  dry 
vegetable  matter.  As  new  hay  contains  not  less  than  one- 
sixth  of  moisture,  we  increase  the  above  dry  weight  of  the 
tobacco  crop  by  one-sixth,  to  make  a fair  comparison,  and 
obtain  as  the  yield  of  an  average  tobacco  field  2750  lb.  of 
air-dry  vegetable  matter,  or  more  than  1^  tons.  The 
matter  stands  then  thus : An  acre  of  first-rate  grass 
land  yields  as  the  result  of  8 months’  growth,  2i  tons 
of  crop,  while  the  tobacco  land  must  yield  1^  tons  in 
'3  months. 

“ If  the  above  data  are  correct,  the  average  rate  of 
growth  of  tobacco  is  greater  than  that  of  a corresponding 
hay  crop,  in  the  ratio  of  9 : 7.  The  real  disparity  is,  how- 
ever, much  greater.  The  principal  growth  of  tobacco  is 
accomplished  in  the  hottest  summer  weather,  and  in  a 
period  of  some  40-50  days.  Very  heavy  manurings  are 
therefore  essential  to  provide  for  its  nourishment,  and 
the  more  so  because  the  best  tobacco  lands  are  light  in 
texture,  and  may  suffer  great  loss  by  drainage,  evapora- 
tion, and  decomposition.” 

From  these  premises,  Prof.  Johnson  advances  to  the 
question  of  what  should  or  should  not  be  presented  to 
the  plant  in  the  form  of  manure.  He  commences  with 
a caution  that,  in  general,  growers  must  “ avoid  employ- 
ing fertilizers  which  contain  salt  or  othor  chlorine  com- 
pound in  raising  wrapping  or  smoking  tobacco.  It  is 
evident,  also,  that  there  is  no  occasion  to  use  any  fertilizer 
for  the  special  object  of  supplying  phosphoric  acid,  since 
the  heaviest  export  of  this  substanco  doos  not  excoed  10  lb. 
per  acre,  annually.  It  may  be  well  to  mention  liore  that 
phosphates  which  may  bo  put  upon  a tobacco  Hold,  in 
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guano,  &c.,  cannot  suffer  waste  by  washing  out,  and  will 
come  to  use  when  grain  or  grass  shall  follow  in  the 
rotation.” 

He  observes  of  gypsum  (lime  sulphate)  that  it  is  “ a 
valuable  application  to  tobacco,  not  because  it  is  very 
largely  taken  up  by  the  crop,  for  the  greatest  export  of 
sulphuric  acid,  viz.  20  lb.  per  acre,  is  restored  by  50  lb.  of 
plaster,  and  the  greatest  export  of  lime,  120  lb.,  is  made 
good  by  400  lb.  of  the  sulphate,  but  because  lime  sulphate 
dissolves  in  400  times  its  weight  of  water,  and  may 
rapidly  wash  out  of  the  porous  tobacco  lands,  and  espe- 
cially because  the  solution  of  lime  sulphate  in  the  soil  is 
a very  effective  agent  in  rendering  soluble  and  accessible 
to  crops  the  potash  and  magnesia,  which  too  often  exist  in 
close-locked  combinations.  The  average  annual  rainfall 
(snow  included)  in  our  latitudes,  is  no  less  than  10,000,000 
lb.  per  acre.  This  enormous  quantity  of  water  would  be 
enough  to  dissolve  and  wash  out  of  the  soil  25,000  lb.  of 
gypsum  per  acre  if  it  had  time  to  saturate  itself,  and 
then  flowed  off.  In  fact,  but  a small  proportion  of  the 
rainfall  runs  through  and  out  of  the  soil,  not  more  than 
10  to  20  per  cent.,  according  to  its  porosity  and  situation  ; 
but  it  is  plain  that  there  is  nothing  to  hinder  the  waste 
of  a hundred  pounds  or  more  of  gypsum  per  acre  yearly, 
since  all  investigations  go  to  show  that  the  soil  has  no 
retaining  power  for  lime  sulphate  as  it  has  for  potash  and 
for  phosphoric  acid.  In  Nessler’s  experiments,  gypsum 
had  an  excellent  effect  on  the  burning  quality  of  the 
tobacco  raised  under  its  application,  an  effect  attributable, 
he  believes,  to  the  fact  that  this  fertilizer  often  liberates 
potash  in  the  soil,  as  Liebig  and  Deherain  have  demon- 
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strated,  and  is  therefore  equivalent  to  an  application  of 
potash,  provided  the  latter  actually  exists  in  the  soil. 

“ Potash  is  exported  in  the  tobacco  crop  to  the  amount  of 
70-80  lb.  per  acre  yearly,  and  is  required  for  the  stalks  to 
the  extent  of  some  50  lb.,  making  a total  of  120-130  lb. 
As  already  intimated,  potash  does  not  commonly  waste 
from  the  soil  by  washing.  It  is  seldom  found  in  appre- 
ciable quantity  in  well  or  drain  water,  and  most  soils 
absorb  it  and  fix  it  so  firmly  that  water  can  remove  it  but 
very  slowly.  It  does,  however,  appear  in  the  drain  water 
from  very  heavily  dunged  fields,  though  in  small  propor- 
tion. Stable  or  yard  manure  on  the  average  contains  one- 
half  per  cent,  of  potash,  or  10  lb.  per  ton.  Twelve  or 
thirteen  tons  of  stable  manure  would  therefore  contain  the 
potash  needful  to  produce  a crop.  The  dressing  of  20  tons 
of  10  cords  of  stable  manure,  per  acre,  which  is  often 
employed  on  tobacco,  is  doubtless  enough  to  fully  supply 
the  crop,  and  the  application  of  additional  potash  is 
apparently  quite  unnecessary.  The  employment  of  potash 
salts  upon  tobacco  lands  would  therefore  seem  to  be 
uncalled  for  unless  the  amount  of  stable  manure  is  greatly 
diminished,  or  its  quality  is  very  inferior.  In  case  potash 
salts  are  to  be  applied,  the  best  form  to  make  use  of  is 
potash  sulphate,  of  which  250  lb.  contains  135  of  potash. 
Next  to  this  is  probably  potash  carbonate,  i.  e.  the  ordinary 
potash  of  commorco,  which  contains  some  70  per  cont.  of 
potash ; 200  lb.  of  this  would  bo  sufficient  for  an  acre.  To 
aPp!y  ^ i would  suggest  breaking  it  up  into  small  pieces 
and  soaking  it  in  two  or  three  times  its  weight  of  water 
until  the  lumps  crush  easily,  and  mixing  these  with  so  much 
ground  gypsum  as  will  mako  a mass  dry  enough  to  handle. 
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“ Kainit,  which  contains  some  15  to  20  per  cent,  of  potash, 
hut  also  10  percent,  or  more  of  chlorine,  is  not  so  good  for 
leaf  tobacco,  and  least  of  all  to  he  recommended  is  potas- 
sium chloride  (muriate  of  potash)  which  is  nearly  half 
chlorine. 

“ Magnesia  is  an  element  which  is  abundantly  provided 
for  in  stable  manure,  every  ton  of  which,  according  to 
analyses  on  record,  contains  some  3 lb.  of  this  substance. 

“ Lime  is  supplied  in  relative  abundance  in  stable 
manure,  the  average  ton  of  which  contains  some  15  lb. 
We  have  seen  that  600  lb.  of  gypsum  contain  as  much  lime 
as  the  average  tobacco  crop : guano,  dry  fish,  and  super- 
phosphate, each  contains  some  5-10  per  cent,  of  lime. 
There  is,  furthermore,  little  likelihood  that  any  soil 
intended  for  tobacco  would  not  of  itself  contain  enough 
lime  to  support  the  crop.  Lime  in  the  caustic  state 
has,  however,  a value  independent  of  its  direct  nutritive 
power,  which  is  well  worth  the  attention  of  the  tobacco 
raiser.  Of  this  I shall  write  briefly  in  a subsequent 
paragraph. 

“ Nitrogen  in  absolutely  dry  New  England  tobacco  leaf 
ranges  from  3-2  to  5*1  per  cent.,  or  4-24  as  the  average. 
This  is  a larger  proportion  than  exists  in  any  of  our 
ordinary  field  crops,  except  the  seeds  of  legumes.  The 
grain  of  wheat  and  rod  clover  hay  contain  when  dry 
scarcely  2^  per  cent.,  and  they  exceed  all  other  usually 
raised  vegetable  products,  except  the  leguminous  seeds. 
The  pea  and  bean  contain,  when  dry,  4-5  to  4-7  per  cent, 
of  nitrogen.  The  acreage  export  of  nitrogen  is  never- 
theless not  large  according  to  the  data  of  our  tables.  It 
should  bo  remombored,  however,  that  tho  average  is 
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derived  from  5 samples  only.  . . . There  are  reasons  to 
suppose  that  this  result  is  too  low.  Furthermore  it  is 
not  improbable  that  tobacco  loses  nitrogen  during  the 
curing  process.” 

The  advantages  of  artificial  manuring  have  been  made 
manifest  in  all  branches  of  agriculture,  and  there  is  no 
doubt  that  the  nitrogenous  qualities  of  farmyard  dung 
may  be  replaced  by  soda  nitrate,  ammonia  sulphate,  &c., 
only  it  must  be  remembered  that  these  have  not  nearly 
the  lasting  effect  of  dung,  the  latter  liberating  its  am- 
monia but  slowly.  Indeed  “ when  a soil  has  been  heavily 
dunged  for  a term  of  years,  it  accumulates  a large  quantity 
of  nitrogen,  which  is  comparatively  inert  and  therefore 
nearly  useless  to  crops.  Quicklime  assists  to  convert  this 
nitrogen  into  the  active  forms  of  ammonia  or  nitrates,” 
hence  Prof.  Johnson’s  suggestion  that  an  “ application  of 
lime  may  sometimes  be  advantageously  substituted  for  one 
of  stable  manure.  In  fact,  it  is  not  improbable  that 
moderate  doses  of  lime  might  be  turned  under  with  stable 
manure  or  green  crops,  with  the  effect  of  exalting  the 
action  of  these  fertilizers,  and  obtaining  from  them  a 
larger  return  of  nitrogenous  plant  food.  Lime,  however, 
gives  effect  to  the  nitrogen  of  the  soil  by  causing  the 
destruction  of  the  organic  matters — humus — in  which  this 
nitrogen  lies  in  an  inactive  state.  These  organic  matters 
have  themselves  a value  independent  of  their  nitrogen, 
which  must  be  taken  account  of,  and  therefore  the  use  of 
lime  must  be  undertaken  cautiously,  and  with  an  intelli- 
gent comprehension  of  tho  various  effects  which  it  may 
produco.” 

Botation. — A proper  rotation  of  crops  is  particularly 
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advantageous  for  the  cultivation  of  tobacco,  since  it 
requires  a great  amount  of  readily  accessible  inorganic 
matter  in  the  soil,  especially  potash  and  lime.  Although 
the  importance  of  cultivating  tobacco  in  rotation  is 
admitted,  there  may  be  circumstances  that  justify  the 
growth  of  this  crop  consecutively  for  several  years  in  the 
same  field.  In  America,  tobacco  is  grown  successively  for 
several  years  on  new  land,  where  the  elements  of  plant 
food  exist  in  such  abundance  that  the  crop  may  be  thus 
cultivated  without  for  a time  showing  any  notable  decrease 
in  yield ; it  is  even  said  that  the  outturn  of  the  second 
year  is  heavier  than  that  of  the  first.  In  Hungary  and 
Holland,  the  best  tobacco  is  grown  for  many  years  in 
succession  on  the  same  land.  There  the  plan  is  adopted 
partly  out  of  necessity  and  partly  for  convenience.  The 
small  landholder  is  often  obliged  to  grow  tobacco  on  the 
same  field,  because  he  has  only  one  properly  fitted  for  it ; 
for  convenience,  he  grows  it  every  year  on  the  same  place 
near  his  homestead,  to  allow  of  the  closest  attention  to  the 
crop,  but  he  manures  heavily.  Nessler,  in  Carlsruhe, 
cultivated  tobacco  during  six  consecutive  years  in  the 
same  field,  without  noticing  any  perceptible  decrease  in 
yield  or  quality.  To  admit  of  such  a system,  the  soil 
must  either  be  very  rich  in  the  essential  elements,  or  be 
heavily  manured,  as  is  the  practice  in  Holland.  It  is 
generally  assumed  that,  when  tobacco  is  grown  on  the 
same  field  in  succession,  the  leaves  do  not  become  so  large 
after  the  first  year,  but  grow  thicker  and  more  gummy, 
and  contain  less  water. 

From  the  foregoing,  it  would  appear  that,  although 
tobacco  may  be  grown  successfully  on  the  same  land 
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uninterruptedly  under  special  circumstances,  the  cultivator 
will  find  it  advantageous  to  adopt  some  plan  of  rotation. 
Cereals  and  pulses  are  very  well  adapted  for  this  purpose, 
the  reason  being  that  tobacco  removes  but  little  phosphoric 
acid  from  the  soil,  and  thus  leaves  it  rich  in  the  element 
most  necessary  for  the  growth  of  cereals.  It  has  also  been 
found  that  hemp  thrives  particularly  well  after  tobacco. 

Judson  Popenoe  suggests  that  there  “ should  be  a good 
coat  of  clover  to  plough  under  ; if  the  ground  is  naturally 
rich,  this  alone  will  make  a good  crop,  but  hog  and  stable 
manure,  well  rotted,  is  what  the  tobacco,  as  well  as  any 
other  crop,  delights  in,  and  the  more  manure  the  better 
the  tobacco.  The  plan  that  I am  now  experimenting  on 
is,  as  soon  as  I cut  my  tobacco  in  the  fall  I give  the  ground 
a good  harrowing,  and  then  drill  in  wheat ; the  ground 
being  well  cultivated  all  the  fall,  is  clear  of  weeds  and 
mellow  and  needs  no  ploughing.  In  the  spring  I sow 
clover,  after  the  wheat  is  off;  I keep  the  stock  off  until 
about  September,  to  give  the  clover  a chance  to  harden 
and  spread.  I then  let  the  stock  eat  as  low  as  they  want 
to,  which  drives  the  clover  to  root,  and  causes  the  crown  to 
spread ; I do  not  suffer  stock  to  run  on  the  clover  during 
winter  or  spring ; about  the  last  of  May  or  first  of 
June  I plough  the  clover  undor,  which  is  now  in  blossom, 
and  so  I alternately  keep  two  fields  in  tobacco  and  wheat, 
at  the  same  time  feeding  the  ground  a crop  of  clover 
every  two  years ; in  this  way  I expect  my  land  to  increase 
in  fertility  all  the  time.  The  clover  turned  undor  makes 
food  for  the  cut- worms,  and  they  trouble  the  tobacco-plants 
but  little.” 

Selection  of  Sort. — The  cultivator  must  carofully  com- 
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pare  the  requirements  of  the  different  sorts,  and  the 
means  at  his  disposal  to  satisfy  them,  before  making  his 
selection.  Though  tobacco  is  a hardy  plant,  and  grows 
under  varied  conditions,  yet  to  become  a remunerative 
crop,  the  plant  should  not  be  placed  under  circumstances 
very  dissimilar  from  those  to  which  it  has  been  accus- 
tomed. By  importing  seed  of  a fine  sort  directly  from 
its  native  land,  the  plants  will  not  retain  in  the  new 
habitat  all  their  special  qualities,  unless  climate,  soil  and 
treatment  are  nearly  the  same.  Climate  must  first  be 
considered.  Fine  and  valuable  tobacco  is  a product  of 
tropical  countries  : in  a warm  and  humid  climate,  by 
employing  common  means,  tobacco  may  be  made  to  yield 
a profit  not  attainable  in  less  favoured  regions.  A warm, 
moist  climate  permits  the  selection  of  those  sorts  that 
command  the  highest  prices ; if  to  this  be  added  a 
suitable  soil,  and  proper  treatment,  the  cultivation  of 
tobacco  yields  a profit  not  easily  obtainable  from  any 
other  crop. 

As  the  Havanna  tobaccos  command  the  highest  prices, 
the  cultivator  nearly  everywhere  attempts  to  introduce 
and  cultivate  them.  There  is  no  great  difficulty  in 
raising  plants  of  these  varieties,  but  they  speedily  de- 
generate and  form  new  varieties,  if  the  climatic  condi- 
tions, &c.,  aro  not  favourable.  Virginian  tobacco  was 
previously  extensively  cultivated,  but  has  of  late  been 
frequently  replaced  by  tho  Maryland  kind.  It  is  still 
much  favoured  by  cultivators  in  temperato  climates,  as 
it  does  not  require  a high  temperaturo.  On  account  of 
its  botanical  characteristics,  it  is  usually  not  much  liked 
by  manufacturers  of  cigars;  some  varieties,  howover, 
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that  have  less  of  the  marked  specific  characters,  yield 
tolerably  fine  leaves  for  cigars.  As  the  price  of  this 
tobacco  is  rather  low,  it  is  not  so  well  suited  for  export. 
Hungarian  tobacco  is  considered  to  he  very  hardy,  hut 
is  less  valuable  than  the  foregoing.  The  leaves  are 
generally  small,  and  possess  a peculiar  aroma. 

A high  price  is  generally  commanded,  irrespective  of 
the  species,  hy  those  tobaccos  that  possess  a large,  smooth, 
thin,  elastic  leaf,  possessing  a fine  golden  colour  and  a 
good  aroma ; the  ribs  and  veins  should  be  thin,  and  the 
former  should  branch  off  from  the  midrib  at  nearly 
right  angles,  and  should  be  far  apart  from  each  other. 
The  lower  the  percentage  of  the  weight  in  ribs,  the 
thinner  and  broader  the  leaf,  and  the  fewer  the  leaves 
tom,  the  more  wrappers  can  be  cut  out  of  1 lb.  of  tobacco, 
other  conditions  being  equal,  and  consequently  the  higher 
is  the  price  of  the  article.  The  cigar-manufacturer  often 
does  not  appreciate  the  aroma  so  much  as  the  other 
qualities.  He  can  do  nothing  to  improve  the  botanical 
characters : the  finest  aromatic  leaf  would  be  of  little 
value  to  him  if  it  were  torn  ; but  he  is  to  a certain  extent 
able  artificially  to  improve  defects  in  flavour.  Of  all 
kinds,  Maryland  is  considered  to  possess  the  qualities 
that  distinguish  a good  tobacco  in  tho  highest  degree. 
Some  of  the  Havanna  tobaccos  belong  to  this  sort,  as 
also  the  Ohio,  Amersfort,  Turkish,  and  Dutten  tobaccos. 
Its  cultivation  assumes  larger  proportions  every  year, 
and  the  number  of  varieties  and  Bub-varieties  increases 
accordingly.  Perhaps  tho  finest  wrappers  for  cigars  are 
grown  in  Manilla.  . , . 

On  this  subject,  Judson  Poponoo  remarks  that  he  has 

D 


34 


TOBACCO. 


“ cultivated  various  kinds  of  tobacco,  but  Have  come  to 
the  conclusion  that  what  we  call  the  Ohio  seed-leaf  is 
the  best  and  most  profitable  kind  for  general  cultivation. 
There  are  other  kinds  of  tobacco  that  sometimes  are 
profitable,  and  do  well,  but  most  of  these  do  not  cure  out 
so  well,  nor  colour  so  evenly,  nor  are  they  so  fine  and 
saleable  as  t seed-leaf.  The  Havanna  tobacco  is  too 
small  and  has  not  the  fine  flavour  of  the  imported.  The 
Connecticut  seed-leaf  I believe  to  be  identical  with  our 
Ohio  seed-leaf ; the  difference  in  the  climate  may  make 
a slight  variation  in  the  quality,  but  we  plant  the  Con- 
necticut seed-leaf  here  in  Ohio,  and  I do  not  think  they 
can  be  told  apart.” 

Schneider  recommends  the  following  varieties:  “ 1. 
Connecticut  seed-leaf,  principally  for  cigar- wrappers ; 2. 
Cuba,  for  fillers  and  wrappers  ; 3.  Maryland;  4.  Virginia, 
the  last  two  principally  for  smoking  and  chewing- 
tobacco.  For  snuff  everything  may  be  used,  the  refuse 
and  even  the  stems.  The  Connecticut,  Maryland,  and 
Virginia  yield  the  largest  crops,  the  Cuba  the  smallest 
but  best.  The  first  varieties  yield  about  one  thousand 
pounds,  the  latter  five  mmdred  pounds.  In  very  favour- 
able seasons  double  the  amount  may  be  raised.  All 
tobacco-seed,  which  is  removed  from  its  native  clime  and 
soil,  Avill  deteriorate,  and  the  seed  must  be  renewed  from 
its  native  place,  although  the  seed  may,  when  it  finds 
favourable  soil,  &c.,  yield  just  as  good,  if  not  a better 
variety.” 

In  Virginia,  remarks  Thomas,  there  are  “ as  many 
varieties  of  tobacco-seed  as  of  corn  or  wheat.  1 will 
name  a few : The  Big  Frederic,  the  Little  Frederic,  the 
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Blue  Stalk,  the  Brittle  Stem,  the  Big  Orinoco,  the  Little 
Orinoco,  and  half-a-dozen  others,  each  having,  or  supposed 
to  have,  some  characteristic  distinguishing  it  from  all 
the  others.  But  the  Brittle  Stem  and  the  Orinocos  were 
the  varieties  mostly  cultivated,  the  former  for  its  early 
maturity,  the  latter  for  its  comparative  heaviness.  There 
are  several  varieties,  also,  in  this  vicinity,  such  as  the 
Brittle  Stem,  the  Graham  Tobacco,  and  the  Cuban,  but 
the  names  convey  little  certain  information,  as  the  same 
varieties  hear  different  names  in  different  localities. 
But  some  varieties  are  evidently  to  be  preferred  to 
others — one  noted  for  early  maturity,  all  things  else 
equal,  is  preferable  to  another  that  ripens  late.  One 
distinguished  for  fineness  of  texture,  all  things  else  equal, 
is  better  than  another  of  coarser  fibre,  &c.  Upon  the 
whole,  the  surest  and  most  profitable  variety  is  that 
which  ripens  earliest,  and  yields  the  largest  number  of 
pounds,  cured,  to  a given  number  of  hills  planted.” 

In  the  opinion  of  Perry  Hull,  a grower  in  Litchfield 
county,  Connecticut,  “ the  variety  best  adapted  to  our 
purpose  is  that  known  in  this  StdPfce  as  the  Bull  Tongue. 
The  leaf  is  neither  too  long  nor  too  short ; the  length 
and  width  being  in  such  good  proportion  that  manu- 
facturers considered  there  is  less  waste  than  there  is  to  a 
very  long  narrow  leaf,  or  a very  broad  short  leaf.  It 
yields  well,  and  ripens  at  least  one  week  earlier  than- 
many  of  the  broader  varieties.  Almost  any  of  the  seed- 
leaf  varieties  will  do  well ; but  never  patronize  any  of  the 
humbugs  sent  from  the  Patent  Office,  under  the  name  of 
Graham  tobacco,  Maryland  broad  leaf,  &c.  They  are  a 
Southern  tobacco,  and  when  grown  upon  that  soil,  make 
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chewing-tobacco  ; but  here  it  is  good  for  nothing  for  that 
purpose,  and  is  too  coarse  for  cigar-wrappers.” 

According  to  Dennis,  an  Indiana  planter,  “ selection  of 
seed  depends  upon  the  kind  of  land  you  have  and  the 
quality  of  tobacco  you  wish  to  raise.  Rich,  fertile 
bottom-lands  will  grow  only  heavy,  strong  tobacco,  and 
it  is  the  interest  of  the  farmer  to  select  that  kind  of  seed 
that  will  produce  the  plant  of  the  greatest  weight ; in 
other  words,  to  make  weight  the  prominent  object  in  the 
result  of  the  crop.  Thinner,  poorer  land  will  produce 
tobacco  of  lighter  weight,  but  of  finer  and  more  desirable 
quality,  and  one  -that  will  bring  a correspondingly  higher 
price.  The  Orinoco  tobacco  is  raised  extensively  in 
Missouri  and  Kentucky  for  heavy  tobacco,  and  is  known 
in  market  as  Kentucky  Leaf.  The  seed  for  the  finer 
qualities  passes  (as  does  the  other  also)  under  different 
names,  but  may  be  procured  in  Pike  and  Calloway 
counties,  Missouri,  and  in  Virginia ; the  Orinoco,  and 
kindred  kinds,  in  Howard  and  Chariton  counties  in 
Missouri.  I should  suggest  that  the  seed  may  be  pro- 
cured through  the  agents  of  express-companies  at  Glasgow, 
Brunswick,  and  Renick  for  the  Orinoco,  and  at  Louisiana 
or  Fulton  for  the  other  qualities.  I would  recommend 
the  culture  of  the  coarser,  heavier  kinds,  for  the  reason 
that  the  finer  quality  needs  much  more  care  and  experi- 
ence in  the  handling,  in  order  that  it  may  go  into  market 
in  a condition  to  command  such  a price  as  its  quality, 
when  well  handled,  entitles  it  to. 

In  the  words  of  Libhart,  a Pennsylvanian  farmer,  the 
“ best  variety  for  cultivation  in  a high  northern  latitude 
is  the  Connecticut  seed-leaf,  as  it  ripens  two  weeks  earlier 
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than  most  any  other  variety,  cures  and  colours  better, 
and  commands  the  highest  price  in  the  market.  The 
Pennsylvania  seed-leaf  outstrips  the  Connecticut  in  size 
and  weight,  but  owing  to  its  requiring  a longer  time  to 
mature  in,  is  not  so  well  adapted  to  climates  north  of  41° 
or  42° 

An  experienced  Missouri  grower,  named  Pursley,  re- 
marks that  there  “ are  more  than  twenty  distinct  varieties, 
of  which  I will  only  mention  the  most  valuable  : — The 
Yellow  Prior,  Blue  Prior,  Orinoco,  Little  Frederic,  Big 
Frederic,  Cuba,  and  Spanish  tobacco.  These  are  con- 
sidered the  most  valuable  in  this  State.  -The  Yellow  Prior 
and  Orinoco  are  the  most  profitable. 

“ I prefer  the  Yellow  Prior,  as  it  is  the  easiest  cultivated 
and  is  the  most  fine  and  smooth  of  the  many  varieties. 
Some  growers  prefer  the  Orinoco,  on  account  of  it  being 
the  heaviest.  I do  not  for  various  reasons : it  has  large 
stiff  fibres  and  ruffled  stalks,  which  afford  hiding-places 
for  insects ; it  moulds  easier,  is  harder  to  cure,  and 
generally  does  not  bring  as  good  a price  as  the  Yellow 
Prior.” 

Seed. — The  best  and  strongest  plants  are  selected  for 
affording  seed.  These  aro  not  “ topped  ” like  the  re- 
mainder of  the  crop,  and  are  left  standing  when  the  crop 
is  gathered.  All  suckers  aro  carefully  removed  from  the 
stems,  and  sometimes  from  tho  loaves  also.  When  the 
crop  is  cut,  the  seed-stalks  should  bo  stakod,  to  prevent 
their  destruction  by  the  wind.  As  soon  as  tho  seed-pods 
blacken,  the  seed  is  ripe ; the  heads  are  then  cut  off  below 
the  forks  of  the  plant,  and  are  hung  in  a dry  and  safe 
place  to  cure.  Care  must  be  taken  to  gather  them  before 
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frost  has  impaired  their  vitality.  During  leisure  time, 
the  pods  are  stripped  from  the  stalks,  and  the  seed  is 
rubbed  out  by  hand,  and  winnowed.  Its  vitality  is 
proved  by  its  crackling  when  thrown  upon  a hot  stove. 

Seed-beds. — A very  light  friable  soil  is  necessary  for 
the  seed-beds ; to  obtain  this,  it  should  be  broken  up  to  a 
depth  of  1^  ft.  some  months  before  the  sowing  season.  A 
drain  is  dug  around  the  beds,  and  the  soil  is  utilized 
in  raising  the  surface.  In  America,  a very  warm  and 
sheltered  situation,  such  as  the  south  end  of  a barn,  is 
selected  for  the  seed-beds.  It  is  a common  plan  there  to 
burn  a brush-heap  over  the  ground,  thus  supplying  potash 
and  killing  weeds.  The  time  for  sowing  in  America  is 
usually  from  the  middle  of  March  to  the  10th  of  April,  or 
as  soon  as  the  ground  admits  of  working  in  the  spring  ; 
in  India,  it  depends  upon  the  locality : when  the  monsoon 
rains  are  very  heavy,  it  should  follow  them;  in  other 
cases,  it  may  precede  them. 

Unless  the  soil  be  very  rich  in  humus,  it  should  be 
heavily  manured  with  well-preserved  farmyard  manure 
soon  after  breaking  up.  The  soil  of  a tobacco  nursery 
cannot  contain  too  much  organic  matter ; the  presence  of 
much  humus  will  prevent,  to  a great  extent,  the  formation 
of  a surface  crust,  which  is  so  detrimental  to  the  develop- 
ment of  the  plants  during  their  early  growth,  and  will 
also  facilitate  the  extraction  of  the  plants  when  trans- 
planting takes  place.  After  a few  weeks  have  elapsed, 
the  soil  should  be  dug  over  a second  time,  and  the  whole 
bo  reduced  to  a fine  tilth.  The  land  may  now  remain 
untouched  until  the  sowing-time,  unless  weeds  should 
spring  up  : these  must  be  eradicated. 


CULTIVATION. 


39 


The  area  required  for  a nursery  depends  on  the  area  of 
ground  to  he  planted,  and  on  the  distance  separating  the 
plants  in  the  field.  About  1 sq.  in.  space  should  he 
allotted  to  each  of  the  young  plants  in  the  nursery. 
Taking  the  number  to  be  7260  plants  required  for  an 
acre  (at  3 ft.  x 2 ft.),  and  giving  each  plant  1 sq.  in.  of 
room,  an  area  of  7000  sq.  in.  or  50  sq.  ft.  would  raise 
plants  sufficient  for  an  acre.  But  as  some  are  injured 
during  growth,  many  rendered  useless  in  lifting  them  for 
transplanting,  and  more  needed  to  replace  those  that  die 
after  transplanting,  double  the  number  should  he  raised, 
or  100  sq.  ft.  of  nursery  bed  for  an  acre. 

The  amount  of  seed  required  for  an  acre  depends  chiefly 
on  its  vitality.  An  ounce  contains  about  100,000  seeds, 
or  sufficient  for  nearly  7 acres  if  all  grew ; but  as  even  the 
best  has  not  a very  high  percentage  of  vitality,  J-l  oz.  is 
generally  sown  to  produce  the  plants  required  for  one  acre. 

Sowing-time  having  arrived,  the  nursery  is  divided  into 
beds,  most  conveniently,  1 0 ft.  long  and  5 ft.  wide,  making- 
50  sq.  ft.  each,  on  which  plants  for  h acre  can  easily 
be  raised.  As,  even  with  a small  tobacco  plantation, 
several  days  are  required  for  transplanting,  all  the  beds 
should  not  be  sown  at  one  time,  but  at  intervals  of  a few 
days.  This  will  also  lessen  the  risk  of  the  young  plants 
being  all  destroyed  by  a storm,  insects,  &c.  Before  sowing 
the  seed,  the  soil  is  dug  over  to  the  depth  of  6 inches,  and 
levelled  with  a rake.  The  seed  must  then  be  sown  evenly 
on  the  surface,  and  beaten  down  slightly  with  the  hand 
or  otherwise.  The  seed  being  very  small,  many  cultiva- 
tors mix  it  with  ashes,  or  pulverized  gypsum,  in  order  to 
distribute  it  regularly  over  the  bed.  The  seed  must  be 
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covered  only  slightly,  best  done  by  strewing  a little  fine 
compost  manure  over  it.  Ants,  which  often  destroy  the 
seeds,  may  be  kept  off  by  sprinkling  some  ashes  over  the 
bed.  Finally  cut  straw  may  be  scattered  over  the  surface. 
In  India,  to  protect  the  nursery  from  the  sun  and  rain, 
the  whole  is  covered  with  a roof  made  of  straw,  leaves,  or 
cloth,  supported  by  poles,  at  only  a few  feet  above  the 
ground.  The  soil  must  be  kept  constantly  moist,  but  not 
wet ; weak  liquid  manure  may  be  used  for  watering. 
Much  time  is  saved  by  starting  the  seed  in  a warm  room 
before  sowing. 

The  plants,  which  will  appear  about  a week  after  sowing, 
are  very  tender  during  the  first  stage  of  their  growth,  and 
require  frequent  watering  through  a fine  rose.  The  straw 
will  now  prevent  the  water  falling  with  any  force  immedi- 
ately on  the  plants,  and  its  tendency  to  wash  the  soil  from 
the  fine  rootlets.  If  the  plants  spring  up  thickly,  they 
are  thinned  out,  when  about  a week  or  two  old,  leaving 
about  1 sq.  in.  for  each.  Those  taken  out  may  be  used  to 
fill  blanks  in  the  nursery  bed,  or,  if  more  plants  are  taken 
out  than  are  required  for  this  purpose,  they  should  be 
planted  in  a separate  bed.  It  is  universally  acknowledged 
that  plants  transplanted  when  very  young  develop  more 
roots,  grow  more  vigorously,  and  become  more  hardy 
afterwards,  than  when  not  transplanted  at  this  stage. 
When  the  plants  are  about  two  weeks  old,  they  require 
less  attention,  and  should  be  watered  less  frequently,  to 
harden  them  before  transplanting.  Any  weeds  appearing 
must  be  removed,  and  injurious  insects  must  bo  killed. 
In  about  7-8  weeks  after  Bowing,  the  plants  will  be  fit 
for  transplanting. 
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Bowie,  a Maryland  planter,  gives  liis  experience  in  the 
following  words  : — “ After  a thorough  burning  of  brush, 
dig  deep,  and  continue  to  dig,  rake,  and  chop  until  every 
clod,  root,  and  stone  be  removed ; then  level  and  pulverize 
nicely  with  a rake.  As  to  the  variety  to  plant,  I think 
the  Cuba  is  a very  good  kind  for  our  climate.  The 
Connecticut  seed-leaf  is  the  best,  hut  culture  has  more 
than  anything  else  to  do  with  the  quality.  Mix  1 gill 
of  seed  for  every  10  square  yards  with  a quart  of  plaster 
or  sifted  ashes,  and  sow  it  regularly  in  the  same  manner 
that  gardeners  sow  small  seeds,  only  with  a heavier 
hand ; roll  with  a hand-roller  or  tramp  it  with  the  feet. 
If  the  bed  is  sown  early,  it  ought  to  he  covered  with 
brush  free  from  leaves ; hut  it  is  not  necessary  to  cover 
it  after  the  middle  of  March.  Tobacco-beds  may  be  sown 
at  any  time  during  the  winter  if  the  ground  he  not  too 
w<  t or  frozen.  The  best  time  for  sowing  is  from  the 
10th  to  the  20th  of  March,  though  it  is  safest  to  sow  at 
intervals,  whenever  the  land  is  in  fine  order  for  working. 
Never  sow  unless  the  land  is  in  good  order,  for  the  work 
will  he  thrown  away  if  the  land  be  too  moist  or  he  not 
perfectly  prepared.  The  beds  must  be  kept  free  from 
grass  or  weeds,  which  must  he  picked  out  one  at  a time 
by  the  fingers.  It  is  a tedious  and  troublesome  operation, 
therefore  you  should  he  very  careful  not  to  use  any 
manures  on  your  beds  which  have  grass  or  weed-seeds  in 
them.  After  the  plants  are  up,  they  should  receive  a 
slight  top-dressing  of  manure  once  a week,  sown  broadcast 
by  the  hand.  This  manure  should  bo  composed  of  ^ bushel  of 
unleached  ashes  (or  1 bushel  of  burnt  turf),  1 bushel  of 
fresh  virgin  woods-carth,  1 gallon  of  plaster,  £ gallon  of 
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soot,  1 quart  of  salt  dissolved  in  2 gallons  of  liquid  from 
barnyard,  and  4 lb.  of  pulverized  sulphur,  the  whole  well 
intermixed.  Let  a large  quantity  be  got  together  early 
in  the  spring,  or  winter  rather,  and  put  away  in  barrels 
for  use  when  wanted.  This,  and  other  such  mixtures, 
have  been  found  efficacious  in  arresting  the  ravages  of  the 
fly — both  from  the  frequent  dusting  of  the  plants  and  the 
increased  vigour  which  it  imparts  to  them,  thereby  en- 
abling the  plant  the  sooner  to  get  out  of  the  tender  state 
in  which  the  fly  is  most  destructive  to  it.  The  fly  is  a 
small  black  insect,  somewhat  like  the  flea,  and  delights  in 
cold,  dry,  harsh  weather,  but  disappears  with  the  mild 
showers  and  hot  suns  of  opening  summer.  If  possible,  the 
plants  should  stand  in  the  bed  from  \ inch  to  1 inch  apart, 
and  if  they  are  too  thick  they  must  be  raked  when  they 
have  generally  become  as  large  as  5 or  10-cent  pieces. 
The  rake  proper  for  the  purpose  should  be  a small 
common  rake,  with  iron  teeth  3 inches  long,  curved  at  the 
points,  teeth  flat,  and  § inch  wide,  and  set  ^ inch  apart.” 
Schneider,  whose  success  as  an  Illinois  planter  has 
already  been  mentioned,  expresses  himself  thus  : — “ Kais- 
ing  tobacco-plants  from  seed  is  somewhat  similar  to 
raising  cabbage-plants,  but  is  different  in  two  important 
things  : It  takes  considerably  more  time  for  the  seed  to 
sprout  (six  weeks),  and,  on  account  of  disturbing  the 
roots,  cannot  well  stand  weeding.  Therefore  the  prin- 
cipal care  in  providing  the  seed-bed  is,  to  prepare  for  the 
early  starting  of  the  seed,  and  to  have  the  bed  free  from 
all  weed-seeds.  In  the  West  we  prepare  the  seed-bed  in 
the  following  manner:  we  take  a plot  of  land— newly 
cleared  land  is  preferred— sloping  southward,  and  pro- 
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tected  against  winds.  The  bed  should  be  4 feet  broad 
and  8 feet  long;  on  this  we  pile  brush,  wood,  and  heavy- 
logs,  sufficient  to  keep  up  a strong  fire  for  at  least  one 
hour,  and  burn  it.  When  the  coals  begin  to  die  out,  or 
before  the  soil  is  cold,  the  bed  is  cleared  off,  and  only  the 
fine  ashes  are  left ; then  it  is  hoed  thoroughly  and  as  deep 
as  the  strongest  heat  has  penetrated,  after  which  it  is 
raked  cross  and  lengthwise,  until  the  soil  is  entirely 
pulverized.  Everything  that  might  hinder  the  growing 
of  the  plants,  and  their  taking  out  afterwards,  is  carefully 
removed.  On  this  bed  a thimbleful  of  seed,  well  mixed 
with  a few  handfuls  of  ashes  or  earth,  is  sown  broadcast, 
and  tramped  in  with  the  feet,  or  slapped  with  the  under 
side  of  the  spade  or  any  other  suitable  instrument.  After 
this,  the  bed  is  thoroughly  wetted  with  a weak  manure- 
water,  12  lb.  of  hen-droppings,  or  1 lb.  of  soot  in  10 
gallons  of  water,  and  lightly  covered  with  straw.  The 
seed-bed  does  not  need  much  attention  at  first,  if  the 
weather  remains  mild ; but  if  there  is  danger  of  night- 
frosts,  a layer  of  brush  must  be  made,  and  on  this  a layer 
of  straw  2 to  4 inches  thick,  according  to  the  degree  of 
frost.  The  straw  is  removed  in  the  morning,  and  put  on 
again  at  evening,  leaving  it  off  entirely  when  the  nights 
are  mild.  Although  the  seed-bed  is  ready  now,  it  must 
not  be  left  to  itself,  and  requires  some  care.  The  plants 
must  always  have  sufficient  moisture,  and  if  timely  rains 
do  not  fall,  thoy  must  bo  watered  with  weak  liquid 
manure  as  often  as  needed.  Should  weeds  appear,  not- 
withstanding all  precautions,  they  must  bo  removed  with 
the  utmost  care.  The  above-mentioned  quantity  of  seed 
is  sufficient  to  raise  plants  for  one  acre. 
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“ Whoever  is  in  possession  of  a hot-bed  can  raise  the 
plants  much  easier ; he  can  sow  later  and  have  plants 
earlier  and  with  more  certainty.  But  even  the  common 
bed  may  be  made  into  a kind  of  hot-bed.  The  burned  and 
hoed  surface  soil  is  removed  and  put  on  one  side,  then  one 
foot  of  fresh  horse-dung  is  laid  on  the  subsoil,  and  the 
surface  soil  put  back  again.  Boards  may  be  placed 
around,  cross-pieces  laid  over  them,  and  the  straw  cover- 
ing put  on  these. 

“ The  earlier  the  young  plants  are  ready  for  transplant- 
ing the  surer  the  tobacco  crop  will  be.  March  is  the  latest 
to  make  the  seed-bed  in  the  open  air,  and  June  the  latest 
for  transplanting.  Some  time  may  be  gained  by  keeping 
the  seed  in  damp  earth  in  the  room,  and  sow  it  in  the 
seed-bed  just  before  it  commences  to  sprout.” 

Having  selected  a suitable  location,  says  White,  a Con- 
necticut grower,  “ next  consider  how  large  a bed  you  will 
need.  That  depends  on  the  surface  you  intend  to  plant 
out.  A bed  2 rods  long,  by  12  feet  wide,  will  produce  a 
sufficient  number  of  good  plants  to  set  an  acre.  On  such 
a bed  you  should  spread  a heavy  coat  of  good,  fine,  well- 
rotted  manure,  at  least  2 inches  thick ; let  it  be  free 
from  straw  or  other  litter.  Then,  with  a good  strong 
back,  and  long-handled  spade  (or  other  as  you  prefer), 
spade  up  the  bed,  mixing  in  the  manure  very  fine.  Have 
ready  some  fine  dry  brush,  or  the  like,  and  spread  over  the 
whole  surface;  set  it  on  fire  and  burn  to  ashes.  A small 
quantity  will  answer  better  than  a very  large  one,  for  if 
very  much  is  burned,  it  is  apt  to  do  injury  by  burning 
the  soil.  The  less  quantity  will  tend  to  destroy  any 
foreign  seed  turned  ujd,  and  warm  the  ground.  Having 
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reduced  the  brush  to  ashes,  take  a fine  iron  or  steel  rake, 
and  proceed  to  pulverize  very  finely  the  whole  surface 
spaded  up.  After  reducing  it  to  as  fine  a state  as  possible, 
and  having  made  it  flat  and  level,  leave  it  till  the  next 
day.  Then,  with  your  rake,  carefully  rake  over  the 
whole  bed ; it  is  now  ready  for  the  seed.  Sow  the  seed 
on  broadcast ; be  careful  to  sow  it  even  and  true.  About 
two  thimblefuls,  or  a little  less,  will  be  sufficient  for  such 
a bed.  It  is  better  to  have  too  little  than  too  much,  as  in 
the  first  instance,  the  plants  will  have  room  to  form  thick 
stalky  roots  and  well-spread  leaves,  while  in  the  latter 
they  will  be  crowded  with  spindling  tops  as  well  as  small 
roots.  Having  sowed  your  seed,  take  a good  heavy 
garden-roller  and  roll  the  surface  down  hard  and  smooth. 
In  the  absence  of  a roll,  a very  good  substitute  can  be 
made  by  taking  a piece  of  2-inch  plank,  say  18  inches 
long  by  1 4 inches  wide ; in  the  centre,  place  an  upright 
handle.  With  this  spat  the  bed  over,  being  careful  to  do 
it  evenly,  and  to  leave  the  surface  solid  and  level,  the 
reasons  for  which  you  will  afterward  discover  in  weeding 
and  taking  out  plants  to  set  in  the  field.  This  should  be 
done  in  the  spring,  as  soon  as  the  ground  will  permit,  say 
first  of  April,  if  the  frost  is  out  and  the  ground  settled. 
The  roll  or  spatter  will  cover  the  seed  sufficiently  without 
any  other  covering.  To  be  able  to  sow  the  seed  with  the 
least  trouble,  mix  it  in  thoroughly  with  wood-ashes  or 
plaster,  before  sowing.  To  obtain  plants  earlier,  you  can 
mix  your  seed  thoroughly  in  about  a quart  of  light  chip 
dirt  from  under  your  wood-shed ; put  it  in  somo  proper 
vessel,  and  wet  to  the  consistence  of  soft  putty,  with 
water  as  warm  as  can  bo  well  borne  by  the  hand.  Set  it 
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on  the  mantle-shelf  in  the  kitchen,  not  too  near  the  stove 
or  fire,  but  where  it  will  keep  warm.  In  the  course  of  a 
week  or  ten  days,  the  seed  will  have  cracked  the  shell, 
and  will  show  the  small  white  germ  or  sprout.  It  should 
now  be  sowed  broadcast  very  evenly,  and  treat  as  before 
described.  If  properly  wet  at  first,  it  will  need  no  more 
water  to  sprout  the  seed.  Before  sowing,  pulverize  the 
mass  containing  the  seed,  to  facilitate  the  sowing.  Having 
thus  sown  and  rolled  down  your  bed  very  nicely,  it  is 
well  to  have  something  to  protect  it  from  the  encroach- 
ment of  the  fowls.  For  this  purpose,  spread  a net  of 
twine  or  a few  brush  over  the  surface,  covering  it  so  that 
they  may  not  disturb  the  surface  by  scratching  and 
wallowing.  It  may  now  be  left  till  the  weeds  begin  to 
make  their  appearance  ; these  you  will  need  to  extract  by 
the  roots  as  soon  as  the  plants  can  be  distinguished  ; these 
last  may  be  known  by  two  very  small  nearly  round  leaves 
opening  over  flat  on  the  ground.  Now  procure  a plank 
or  some  substitute  a little  longer  than  your  bed  is  wide, 
also  two  blocks  5 or  6 inches  square,  as  long  or  longer 
than  your  plank  is  wide ; place  one  on  one  side  of  the 
bed,  the  other  on  the  opposite  side ; on  these  two  blocks 
place  your  plank,  and  you  will  have  a fine  platform  on 
which  you  can  sit  and  weed  any  part,  or  all,  of  your  bed, 
by  moving  it  as  occasion  may  require.  To  assist  in 
pulling  out  the  weeds,  procure  a moderately  sharp-pointed 
knife,  and  with  the  same  grasped  in  the  hand  with  the 
thumb  near  the  point,  pinch  out  the  weeds,  being  careful 
not  to  disturb  the  dirt  any  more  than  absolutely  necessary. 
The  process  of  weeding  must  be  repeated  as  often  as 
necessary,  to  keep  the  bed  clean  from  weeds.” 
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Obviously,  no  frost  must  be  allowed  to  reach  the  seed- 
bed when  once  sowing  has  taken  place.  To  prevent  this, 
and  for  another  purpose  to  be  described  presently,  Perry 
Hull  advises  the  construction  of  a straw  mat,  as  shown 
in  Fig.  4,  which  is  very  light  to  handle,  easily  made,  and 


Fig.  4. 


sufficiently  strong  to  last  one  season.  It  is  made  “ by 
laying  a scantling  (6  feet  long,  1^  inches  wide,  f inch 
thick)  upon  the  barn  floor ; place  a layer  of  good  straight 
rye-straw  upon  it,  bo  that  the  scantling  will  come  about 
in  the  middle  of  the  straw,  then  another  layer  with  the 
tips  the  other  way,  that  it  may  be  of  uniform  thickness 
in  all  its  parts  (about  ll?  inches  thick).  Place  a similar 
scantling  exactly  over  it,  and  with  sixpenny  nails,  nail 
them  tight ; with  an  axe  trim  both  edges  straight,  and 
to  a width  of  3 feet,  and  the  mat  is  made.  With  these 
the  beds  should  be  covered  every  night,  cold  or  warm ; in 
the  daytime  they  should  be  set  up  at  the  north  side  of 
the  bed,  at  an  angle  of  about  65  degrees,  by  driving 
crotches  just  inside  of  the  bed,  for  the  end  of  the  scant- 
ling to  rest  in,  the  lower  edge  of  the  mat  resting  on  the 
ground,  outside  the  bed. 

“ The  plants,  as  soon  as  they  are  out  of  the  ground, 
which  will  be  in  a few  days,  require  strict  attention. 
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The  beds  should  be  made  high  enough,  so  that  in  fair 
weather  a little  water  can  be  applied  every  night.  After 
the  fourth  leaf  appears,  manure-water  should  be  used. 
Place  an  old  barrel  near  the  beds,  and  throw  into  it  \ 
bushel  of  hen-manure,  and  fill  with  water ; after  it  is 
well  soaked,  use  ^ pailful  of  it,  and  fill  up  with  clear 
water  with  the  chill  taken  off.  As  the  plants  get  larger, 
the  strength  of  the  infusion  can  be  increased,  being 
careful  that  it  is  not  so  strong  as  to  turn  the  plants 
yellow.  As  soon  as  the  plants  are  large  enough  to  be 
readily  taken  hold  of  by  the  thumb  and  point  of  a knife, 
they  should  be  thinned  to  about  144  per  square  foot,  and 
kept  free  from  weeds.  This  plan  is  decidedly  preferable 
to  raising  under  glass.  It  is  less  expensive,  the  plants 
are  more  hardy  to  set  out  in  the  field,  are  got  fully  as 
early,  and  a little  carelessness  on  a hot  day  will  not  ruin 
the  whole.  It  has  been  my  method  for  the  past  8 years, 
and  during  that  time  I have  never  failed  to  have  good 
strong  plants  ready  for  the  field  between  the  5th  and 
10th  of  June.” 

Mitjen,  whose  essay  on  tobacco-growing  in  Cuba  has 
been  already  mentioned,  recommends  a system  of  shade 
frames  borne  on  small  tramway  trucks,  as  illustrated  in 
jqg,  5 — ( a ) seed  beds,  raised  above  the  surrounding  level ; 
(b)  light  pointed  covers  of  thatch  on  a wooden  frame,  and 
provided  with  grooved  wheels ; (c)  rails  on  which  the 
frames  run,  facilitating  their  application  or  removal  as 
the  vicissitudes  of  the  weather  may  domand. 

Preparation  of  the  Field. — Land  intended  to  be  planted 
with  tobacco  should  receive  several  ploughings  not  less 
than  9 inches  deep.  As  a rule,  clay  requires  to  be  more 
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deeply  ploughed  than  sandy  or  loamy  soil.  It  greatly 
conduces  to  success,  if  the  land  is  allowed  to  lie  fallow 
for  several  months  before  planting  the  crop,  to  admit  of 
the  proper  preparation  of  the  soil,  by  ploughing,  rolling, 
harrowing,  &c.,  and  to  allow  the  attainment  of  as  fine  a 


Fig.  5. 


tilth  as  is  usual  in  gardens.  No  crop  will  better  repay 
the  expense  of  proper  preparation  of  the  soil  than  tobacco  ; 
the  fineness  of  the  leaf  and  the  aroma  of  the  tobacco 
depend  to  a great  degree  upon  this.  The  land  should  be 
ridged  immediately  beforo  planting.  The  distance  apart 
at  which  to  make  the  ridges  is  governed  by  tho  quality 
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of  the  soil  and  the  sort  of  plant  to  he  raised.  With  good 
soil,  the  ridges  must  be  farther  apart  than  in  a poor  one, 
because  of  producing  larger  leaves.  The  ridges  should 
allow  a passage  between  the  rows,  for  the  purpose  of 
weeding,  hoeing,  suckering,  &c.,  without  breaking  the 
leaves.  In  the  lines,  the  plants  may  be  6 in.-l  ft. 
closer  than  the  ridges.  In  some  places,  a plough  is  run 
at  right  angles  across  the  ridges  before  planting,  at  the 
distance  at  which  the  plants  have  to  stand  in  the  lines, 
thus  forming  small  hills  on  which  the  seedlings  are 
planted. 

Planting. — Planting  should  take  place  only  in  the  even- 
ing (or  even  at  night  in  India),  unless  the  weather  be 
cloudy,  when  it  may  be  performed  during  the  whole 
day.  Some  hours  before  commencing  to  transplant,  the 
nursery  should  be  thoroughly  watered,  to  facilitate  the 
removal  of  the  plants,  without  tearing  their  roots.  If 
the  plants  are  of  even  size,  so  that  all  can  be  removed, 
the  best  plan  is  to  take  them  out  with  a spade,  or  trowel, 
leaving  a lump  of  soil  on  each.  But  in  most  cases,  it 
will  be  necessary  to  take  up  each  plant  separately ; this 
should  be  done  very  carefully,  holding  with  the  thumb 
and  forefinger  as  near  as  possible  to  the  roots,  and  draw- 
ing out  the  plants,  if  possible,  with  a little  soil  adhering 
to  their  roots.  The  plants  are  taken  at  once  in  a basket 
to  the  field  for  planting.  An  attendant  going  between 
two  ridges  places  a plant  on  each  hill,  right  and  left. 
One  attendant  is  sufficient  for  two  planters,  who  follow 
immediately.  The  planting  is  nearly  the  same  as  with 
cabbages,  but  requires  more  care,  the  plants  being  more 
tender,  and  their  roots  and  leaves  springing  nearly  from 
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the  same  point,  they  are  more  difficult  to  handle.  The 
plants  should  be  placed  in  a hollow  made  on  each  hill, 
which  will  serve  as  a reservoir  for  the  water  to  be  applied, 
and  also  afford  some  shade. 

In  India,  the  plants  are  watered  immediately  after 
planting;  they  should  also  by  some  means  be  shaded 
during  the  first  few  days,  which  can  easily  be  done  when 
only  a small  area  is  planted,  but  is  rather  difficult  to 
manage  on  a large  scale.  In  the  latter  case,  the  shade 
afforded  by  planting  in  a slight  cavity  must  suffice.  If 
the  plants  have  been  taken  from  the  nursery  with  some 
soil  adhering  to  their  roots,  and  are  kept  sufficiently 
moist  during  the  first  few  days,  few  of  them  will  die. 
When  the  weather  is  dry,  water  should  be  applied  at 
morning  and  evening,  and  after  that  time,  once  daily 
until  the  plants  have  taken  root,  after  which,  occasional 
waterings,  varying  with  soil,  weather,  and  kind  of  plant, 
must  be  given.  In  dry  weather,  and  with  a soil  poor  in 
humus,  one  watering  every  second  or  third  day  may  be 
necessary,  whereas  with  a soil  rich  in  organic  matter, 
and  in  a moist  atmosphere,  watering  may  be  entirely 
dispensed  with.  During  tho  first  few  days,  the  water 
is  applied  with  a watering-pot,  held  very  low,  otherwise 
the  soil  would  bo  washed  from  the  plant-roots,  and 
expose  them  to  tho  direct  rays  of  tho  sun,  causing  death. 
Tho  arrangement  of  the  plants  in  what  is  known  as 
quincunx  order,  as  shown  in  Fig.  6,  is  generally  adopted. 

This  part  of  the  operations  connected  with  tobacco- 
growing is  described  at  some  length  by  Mitjon  so  far 
as  the  practice  rules  in  Cuba.  His  translator  remarks 
that  “ as  soon  as  tho  land  has  been  prepared,  it  should 
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be  furrowed  at  a distance  of  1 yard  between  each  two 
furrows.  This  operation  should  be  simultaneous  with 
the  planting,  and  should  be  done,  if  possible,  after  3 
o’clock  in  the  afternoon,  and  on  cloudy  days,  so  as  to 

Fig.  6. 
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prevent  the  recently  set  plants  from  being  scorched  by 
the  sun.  The  furrows  should  run  more  or  less  from 
north  to  south,  as,  by  making  them  in  this  direction,  the 
plants  are  less  injured  by  the  sun,  or  the  strong  winds 
which  generally  blow  about  the  planting  season.  Im- 
mediately, and  behind  the  man  who  is  fun-owing,  another 
should  follow,  placing  the  plants  at  every  ^ foot  all 
along  the  furrow,  and  behind  them  another  should  at 
once  set  the  plants,  the  first  walking  in  the  distance,  or 
bank,  and  the  other  in  the  furrow.  The  one  should  open 
the  land  with  his  right  hand,  behind  which,  with  his 
left,  the  other  will  place  the  plant,  being  careful  neither 
to  double  the  stalk  nor  the  roots,  and,  letting  the  ground 
fall  directly  on  the  roots,  should  press  it  lightly  on  them 
with  his  hand.  The  plants  should  be  buried  half-way 
up  the  stalk,  or,  if  the  plant  is  small,  it  should  be  covered 
to  where  the  leaves  spread.  Care  should  be  taken  that 
the  plants  have  no  dry  mould  sticking  to  their  roots,  and 
that  no  ground  from  the  furrow  falls  in  tho  centre  or 
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sprout , and  when  the  planting  is  going  on,  the  ground 
should  not  he  too  wet.  The  plants  should  he  set  on  the 
side  of  the  furrow,  and  on  that  side  which  is  next  the 
setting  sun,  so  that  the  rising  sun  may  strike  upon  them, 
and  they  may  he  somewhat  protected  from  the  rays  of 
the  afternoon  sun. 

“ Generally  the  plants  wither  after  being  transplanted, 
but  on  the  third  or  fourth  day  after  they  are  set  they 
begin  to  shoot  up,  and  on  the  fifth  day  or  the  sixth,  those 
that  have  not  taken  root  can  be  distinguished.  Then, 
and  without  loss  of  time,  others  should  be  supplied,  this 
operation  being  repeated  at  the  end  of  another  5 or  6 
days,  so  that  the  whole  field  may  be  well  filled  with 
living  plants.  This  is  one  of  the  most  important  opera- 
tions for  securing  a good  crop,  because  the  fields  will 
require  as  much  cultivation  and  labour  bestowed  on 
them  if  they  have  vacant  spots  as  if  they  were  full  and 
regularly  planted,  and,  of  course,  the  yield  will  be  less, 
besides  many  other  evils  well  known  to  practical  vegueros. 

“According  to  the  best  opinions  admitted  among 
vegueros , one  man  can  take  care  of  12,000  tobacco  plants, 
and  prudence  dictates  that  no  more  land  should  be  planted 
than  that  which  can  be  well  attended  to,  as  experience 
shows  that  in  exceeding  this  number  for  each  man, 
instead  of  proving  advantageous  to  the  planter,  it  is 
frequently  the  cause  of  considerable  loss.  Excossive 
planting  produces,  at  once,  an  increase  of  labour,  and  if, 
unfortunately,  a hard  year  should  occur,  occasioned  by 
caterpillars  or  other  causes,  it  almost  always  happens 
that  the  man  who  has  only  planted  12,000  plants,  for 
each  labourer  he  can  command,  produces  four  times  as 
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much  tobacco,  and  of  a better  quality,  than  he  who  may 
have  planted  from  25,000  to  30,000  plants  per  labourer. 

“ When  the  plantations  are  out  of  proportion  to  the 
strength  of  the  labour  which  can  be  counted  on,  all  the 
work  becomes  slowly  and  badly  done,  and  these  faults 
most  sensibly  prejudice  both  the  yield  and  the  quality  of 
the  crop,  and  consequently  the  interest  of  the  planter. 
Immediately  after  supplying  the  fields,  the  tobacco 
plants  should  be  carefully  inspected,  almost  daily,  in 
order  to  exterminate  the  caterpillars  of  every  kind  that 
may  be  found,  and  this  operation  should  always  be  made 
during  the  morning,  because  in  the  heat  of  the  day  the 
worms  are  accustomed  to  hide  themselves  from  the  sun, 
and  the  wind  agitates  the  leaves  too  strongly  to  permit 
them  to  be  handled  without  risk  of  being  broken  or  torn, 
especially  when  they  are  somewhat  large.” 

After-cultivation. — After  the  plants  have  once  taken  root, 
they  grow  rapidly  They  are  hoed  when  about  6-9  in. 
high,  and  the  soil  is  drawn  from  the  furrows  to  raise  the 
hills,  maintaining  a depression  round  the  stems.  If  the 
soil  is  not  very  rich,  a special  manure  should  be  applied 
at  this  stage  of  growth.  The  best  manure  generally  will 
be  nitre  in  a liquid  state,  which  can  be  applied  in  the 
depression  around  the  plants  with  a watering-pot.  By 
applying  it  in  solution  and  close  to  the  plant,  less  is 
required  than  when  spread  over  the  whole  field.  Some 
weeks  afterwards,  anothor  hoeing  and  heaping  of  earth 
round  the  plants  will  be  necessary.  It  is  most  difficult  to 
say  the  number  of  hoeings  which  may  be  required  by  a 
tobacco  crop.  The  general  rule  to  be  followed  is  to  keep 
the  soil  loose,  friable,  and  free  from  weeds.  The  more 
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organic  matter  the  soil  contains,  the  more  will  it  remain 
loose  and  friable;  the  less  organic  matter,  the  more 
waterings  will  be  required,  which  causes  the  soil  to  crust 
over,  and  to  assume  a close  texture,  and  necessitates 
frequent  hoeings.  As  long  as  the  plants  have  not  spread 
much,  the  hoeing  may  he  done  by  a cultivator,  followed 
by  some  men  to  perform  th9  heaping.  Insects  which 
attack  the  tobacco  must  be  carefully  sought  for  and  killed 
at  once.  They  can  easily  be  discovered  in  the  mornings  ; 
if  not  killed,  they  may  destroy  the  whole  crop  in  a few 
days.  Turkeys  are  invaluable  for  their  grub-eating 
propensities. 

Worms,  in  the  American  phraseology,  here  generally 
known  as  caterpillars,  are  the  bete  noire  of  the  tobacco 
grower.  The  most  common  is  highly  destructive  also  to 
the  potato  and  tomato  foliage.  The  worm  as  it  comes 
from  the  egg  is  so  small  as  to  be  unobserved,  but  having 
an  enormous  appetite,  it  devours  rapidly,  and  soon  grows 
to  a great  size.  When  not  feeding,  it  lifts  up  the  head 
and  fore-part  of  the  body,  and  remains  apparently  lifeless. 
From  its  resemblance  in  this  position  to  the  Egyptian 
Sphinx,  Linnaeus  gave  the  name  Sphinx  to  the  genus. 
The  larva  is  of  a light  green  colour,  with  whitish  oblique 
stripes,  and  has  a horn  upon  the  rear  end  of  the  body. 
Though  it  is  repulsive  in  appearance,  it  is  perfectly  harm- 
less to  touch,  and  may  be  picked  off  with  the  hands  with- 
out fear.  After  it  has  reached  its  full  size,  it  leaves  the 
scene  of  its  ravages  and  goes  into  the  earth,  where  it 
throws  off  its  skin  and  becomes  a brown-coloured 
chrysalis.  The  curious  projection,  like  a handle,  at  the 
end  of  the  chrysalis,  is  a sheath  whioh  holds  the  tongue  of 
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the  future  moth.  The  moth  or  perfect  insect  is  fully 
2 in.  long  in  the  body  and  the  spread  of  its  wings  reaches 


The  Tobacco  Worm. 
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5 in.  It  is  of  a grey  colour,  with  orange-coloured  spots 
on  each  side  of  the  body.  As  there  are  five  of  these  spots 
on  each  side,  it  is  called  Sphinx  quinque-maculatus,  or  Five- 
spotted  Sphinx.  The  moths  may  he  seen  towards  night 
flitting  about  the  flowers,  from  which  they  suck  the  juices 
by  means  of  their  remarkable  tongue,  which  is  5-6  inches 
long.  When  the  tongue  is  not  in  use,  it  is  closely  coiled 
up  and  hidden  between  the  two  feelers.  From  the 
manner  of  their  flight  and  feeding,  they  are  frequently 
mistaken  for  humming-birds,  and  are  called  “ humming- 
bird moths,”  and  “horn-blowers.”  The  moths  should 
always  be  destroyed  if  possible  ; by  so  doing  we  prevent 
the  production  of  several  hundreds  of  most  destructive 
worms.  Naturalists  make  one  or  two  other  species,  which 
closely  resemble  the  Five-spotted  Moth,  and  are  only 
distinguished  by  characters  which  would  not  be  noticed 
except  by  the  entomologist. 

Judson  Popenoe  gives  the  following  advice  with  regard 
to  these  pests.  “ As  soon  as  worms  appear,  which  is 
generally  when  the  leaves  are  as  big  as  a man’s  hand,  go 
over  the  tobacco,  looking  carefully  at  every  plant.  The 
worms  usually  stay  on  the  under  side  of  the  leaf ; if  you 
see  a hole  in  the  leaf,  no  matter  how  small,  raise  it  up  and 
you  will  generally  find  a worm  under  it.  Worming  can 
not  be  done  too  carefully.  Miss  one  or  two  worms  on  a 
plant,  and  before  you  are  aware  of  it  tho  plant  is  nearly 
eaten  up.  When  you  find  a worm,  take  hold  of  it  with 
the  thumb  and  forefinger,  giving  your  thumb  that 
peculiar  twist  which  none  but  those  who  are  practised  in 
it  know  how  to  do,  and  put  the  proper  amount  of  pressuro 
on,  and  my  word  for  it  you  will  render  his  wormship 
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harmless.  Worming  has  to  be  continued  until  the  tobacco 
is  cut ; the  last  worming  to  immediately  precede  cutting 
and  housing.” 

Schneider  remarks  that  “ from  the  first  starting  of  the 
tobacco  plant,  it  has  its  enemies.  First  appears  a cut- 
worm that  works  in  the  soil  and  eats  the  roots  off.  Then 
comes  a little  caterpillar  which  enjoys  itself  on  the  young 
leaves,  and  lastly  the  beautiful  and  large  tobacco-worm, 
which  eats  into  the  leaf,  and  in  a short  time  leaves 
nothing  but  the  leaf-stems  and  stalk.  The  only  remedies 
against  these  enemies  are  the  vigilance  and  industry  of 
the  planter — looking  after  them,  digging  up,  picking,  and 
destroying  once  or  twice  a day,  or  as  often  as  there  are  any 
traces  of  them.  Children,  to  whom  premiums  are  offered, 
will  be  very  successful  in  destroying  them.  A herd  of 
turkeys,  if  given  access  to  the  tobacco-field,  are  a very 
valuable  help.  A negro  from  South  Carolina  told  me  a 
few  days  ago,  that  a solution  of  blue  vitriol  in  water, 
sprinkled  over  the  plants,  will  kill  the  worms.  The 
remedy  may  be  worth  trying.  Of  course  the  solution 
must  be  made  weak  enough,  so  that  it  will  not  destroy 
the  plants  as  well  as  the  worms.” 

On  the  same  subject.  White  recommends  the  planter 
on  the  “ next,  or  at  farthest,  the  second  morning  after 
having  set  your  plants,  go  over  to  see  that  the  worms  do 
not  eat  up  one-half  of  them.  You  can  tell  where  they  are 
and  have  been,  by  seeing  a plant  with  a single  leaf,  and 
sometimes  the  whole  plant  eaten  off  and  drawn  down  into 
the  hole  occupied  by  a large  brown  or  black  worm ; you 
will  see  little  ant-hills  like,  and  round  holes  in  the 
ground ; by  poking  around  a little  in  the  dirt,  you  will 
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find  a ■worm  very  near  the  mouth  of  these  little  holes. 
Destroy  it,  and  all  you  can  find,  and  thus  save  your  crop. 
This  searching  for  worms  must  he  kept  up  till  they  cease 
to  do  mischief.  All  plants  missing  in  the  field  should  he 
renewed  from  the  bed  at  the  first  opportunity.  The 
morning  is  the  best  time  to  find  the  worms,  as  they  are 
near  the  surface  of  the  ground  ; later,  they  retire  into  the 
ground  to  appear  again  near  sundown,  and  work  during 
the  night  and  early  morning.” 

Thomas  describes  tobacco  worms  as  “ hatched  from 
eggs  deposited  by  what  is  called  the  ‘ tobacco  fly.’  It  is  a 
large,  dusky-brown,  winged  miller,  nearly  as  large  as  a 
humming-bird.  It  lays  its  eggs  on  fair  evenings  and 
moonlight  nights  in  July  and  August.  It  can  be  seen 
almost  any  clear  evening,  among  what  are  called  ‘ Jimson- 
weeds,’  sucking  the  flowers.  The  eggs  will  hatch  out  in 
24  hours,  and  the  worms  commence  eating  when  less  than 
\ inch  long,  and  continue  to  eat  till  they  attain  the  length 
of  4-5  inches.  One  worm,  in  6 weeks,  will  destroy  a 
plant  so  completely  as  to  render  it  utterly  valueless.  This 
pest  is  .vastly  more  numerous  in  some  seasons  than  in 
others.  Four  years  ago  there  were  scarcely  any ; but 
for  the  last  three  years  they  have  been  destructively 
numerous.  The  worming  of  the  crop,  when  they  are  nu- 
merous, is,  by  far,  the  most  disagreeable  and  tedious  labour 
attending  it.  Much  of  the  value  of  the  crop  depends 
upon  the  care  or  inattention  of  performing  this  part 
of  the  work.  The  crop  may  have  been  pjanted  in  good 
time — ploughed,  hoed,  primed,  suckered,  topped,  cut,  and 
cured  well ; yet  it  may  have  been  so  riddled  by  worms 
as  to  be  comparatively  good  for  nothing  in  market ; 
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hence,  they  must  be  picked  off  and  destroyed,  and  that 
promptly.” 

Topping  and  Sucker ing. — The  plants  will  commence  to 
flower  about  two  months  after  planting,  when  2-7  feet 
high.  When  the  flower-buds  appear,  they  must  be  broken 
off,  and  with  them  the  top  and  bottom  leaves.  By 
breaking  off  the  flower-buds  at  an  early  date,  the  sap  that 
would  be  used  in  the  formation  of  these  organs  flows  to 
the  leaves,  which  thereby  increase  in  size,  and  the  outturn 
becomes  much  heavier  than  when  the  plant  is  allowed  to 
flower.  But  it  is  generally  admitted  that  the  leaves  lose 
much  in  aroma.  To  what  extent  the  early  removal  of  the 
flower-buds  impairs  the  quality  has  not  been  properly 
investigated.  It  is  very  probable  that  the  greater  yield 
does  not  always  compensate  for  the  loss  in  quality.  The 
bottom  leaves  are  generally  of  inferior  quality,  small,  torn, 
and  dirty.  The  number  of  leaves  to  be  left  on  the  plant 
varies  greatly,  according  to  species,  quality  of  soil,  and 
method  of  cultivation.  The  minimum  may  be  placed  at 
6,  the  maximum  at  22.  The  only  rule  to  be  observed  is 
to  retain  as  many  leaves  as  the  plants  are  able  to  mature. 
Soon  after  the  plants  have  been  topped,  suckers  appear  in 
the  axils  of  the  leaves ; these  should  be  broken  off  as  soon 
as  they  come,  at  least  they  should  not  be  allowed  to  grow 
longer  than  4 inches.  If  the  suckers  are  not  removed  soon 
after  their  appearance,  the  size  of  the  leaves  will  be 
seriously  impaired.  After  the  plants  are  half-grown, 
great  care  must  be  taken  when  going  through  the  lines, 
whether  for  the  purposes  of  hoeing,  watering,  or  suckering, 
&c.,  not  to  tear  the  leaves.  In  India,  hoeing  and  suckcr- 
ing  should  be  performed  only  when  the  leaves  have  lost 
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part  of  their  turgescence,  attained  at  night.  Insects, 
however,  must  he  killed  during  the  morning  and  evening  ; 
at  other  times,  they  are  not  easily  found.  Leaves  which 
are  torn  are  not  fit  for  cigar- wrappers,  and  must  often  he 
thrown  on  the  refuse  heap  as  valueless,  even  if  well  deve- 
loped and  of  good  colour. 

The  plants  commence  to  ripen  about  three  months  after 
being  plauted  ; this  is  indicated  by  the  leaves  assuming  a 
marbled  appearance,  and  a yellowish-green  colour.  The 
leaves  also  generally  become  gummy,  and  the  tips  bend 
downwards.  It  is  considered  that  tobacco  intended  for 
snuff  should  have  attained  more  maturity  than  tobacco  for 
smoking.  Nessler  found  that  the  less  ripe  leaves  contained 
more  carbonate  of  potash,  and  burnt  consequently  better, 
than  the  more  ripe  ones,  but  the  total  amount  of  potash 
was  larger  in  the  latter  than  in  the  former ; cigars  made 
from  less  ripe  leaves  kept  the  fire  when  lighted  for  a 
shorter  time  than  those  made  from  more  ripe  leaves. 

In  the  words  of  Judson  Popenoe,  the  “ tobacco  is  ready 
to  top  when  the  button  (as  the  blossom  or  top  of  the  stalk 
is  called)  has  put  out  sufficiently  to  be  taken  hold  of, 
without  injury  to  the  top  leaves.  As  tobacco  is  not 
regular  in  coming  into  blossom,  it  is  the  usual  practice  to 
let  those  stalks  that  blossom  first,  run  a little  beyond  their 
time  of  topping,  and  then  top  all  that  is  in  button  as  you 
go.  There  is  no  particular  height  to  top  at,  but  as  a 
general  thing  16  to  18  leaves  are  left;  judgment  is 
necessary  to  determine  where  to  top  ; if  topped  too  high, 
2 or  3 of  the  top  leaves  are  so  small  as  not  to  amount  to 
much ; if  topped  low,  the  tobacco  spreads  better  ; if  just 
coming  out  in  top,  reach  down  among  the  top  leaves,  and 
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with  thumb  and  forefinger  pinch  the  top  or  button  off 
below  2 or  3 leaves ; if  well  out  in  top,  break  off  several 
inches  down  from  the  button  and  4 or  5 leaves  below  it. 
As  soon  as  the  tobacco  is  topped,  the  suckers  begin  to  grow  ; 
one  shoots  out  from  the  stalk  at  the  root  of  each  leaf,  on 
the  upper  side.  When  the  top  suckers  are  3-4  inches  long, 
the  suckering  should  be  done ; with  the  right  hand  take 
hold  of  the  top  sucker,  with  the  left  take  hold  of  the  next, 
close  to  the  stalk,  and  break  them  off,  and  so  proceed, 
using  both  hands,  stooping  over  the  stalk,  taking  care  not 
to  injure  the  leaf.  Break  the  suckers  about  half-way 
down  the  stalk,  the  balance  being  too  short  to  need  re- 
moving until  the  second  suckering.  In  about  2 weeks 
from  topping,  the  tobacco  is  ready  to  cut ; now  give  it  the 
last  worming  and  suckering,  breaking  all  suckers  off  down 
to  the  ground,  and  remove  every  worm,  if  you  don’t  want 
your  tobacco  eaten  in  the  sheds.” 

Another  process,  called  “ priming  ” by  Schneider,  is  thus 
described  by  him.  “ The  object  of  priming  is  to  break  off 
the  leaves  that  come  out  too  near  the  ground,  which, 
when  large,  lie  flat  on  it,  and  therefore  rot  or  get  dirty. 
This  work  should  be  done  early,  the  sooner  the  better,  so 
that  the  plant  does  not  lose  much  strength  by  their 
growing.  These  leaves  must  not  be  torn  off,  especially  not 
downward,  because  the  plant  would  be  injured,  and  instead 
of  throwing  the  strength  gained  into  the  other  leaves,  it 
would  be  thrown  away  to  heal  the  wound.  The  distance 
from  the  ground  at  which  this  priming  should  be  done, 
depends  upon  the  variety  grown  and  upon  the  time  at 
which  the  work  is  done  : 4-G  inches  is  the  right  distance. 
This  priming  is  not  done  by  every  one.  One  farmer  may 
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practise  it,  while  his  neighbour  does  not;  hut  sorts  the 
lower  leaves  separately,  and  sells  them  as  so-called  ‘ lugs,’ 
for  which  he  gets  a little  over  half  the  price  of  the  good 
upper  leaves.  Those  who  do  not  prime,  must  generally 
top  lower,  or  they  must  risk  that  the  whole  plant,  or  at 
least  the  upper  leaves,  will  not  mature  fully. 

“ Topping  is  done  to  throw  the  strength,  which  would 
go  to  develop  seeds,  into  the  leaves.  It  must,  therefore, 
be  done  as  early  as  the  seed-buds  show  themselves,  if  not 
earlier.  This  work  must  be  clone,  and  the  question  is, 
how  to  do  it.  If  there  are  but  few  leaves  on  the  plant, 
even  these  will  not  ripen,  if  it  is  not  topped ; if  there  are 
many,  then  the  grower  has  the  choice  either  to  break  off 
the  flower-stalk  only  or  to  take  off  one  or  more  leaves 
also.  This  should  be  done  in  answer  to  the  questions : 
1st.  Is  there  time  enough  to  ripen  even  the  upper  leaves 
fully?  and,  2nd,  Are  the  plant  and  the  soil  strong  enough 
to  ripen  all  leaves,  even  the  upper  ones  ? The  answers  to 
these  queries  will  decide  the  way  of  topping.  If  yes,  he 
takes  off  the  flower-stalk  only;  if  no,  he  tops  to  8,  10,  12, 
14,  or  16  leaves,  according  to  his  judgment,  that  is,  he 
allows  so  many  leaves  to  remain  as  will  have  a good  fair 
chance  of  reaching  maturity.” 

As  Bishop  remarks,  cultivators  are  not  agreed  on  the 
time  and  place  for  topping  tobacco  plants.  “ Some  favour 
the  plan  of  topping  as  soon  as  the  blossom-buds  appear, 
others  prefer  to  wait  until  in  blossom.  I think  there  is 
no  harm  in  letting  the  earliest  plants  bloom  before  being 
topped,  but  after  once  beginning,  they  should  be  broken 
off  as  soon  as  the  buds  begin  to  look  yellow,  and  the 
latest  plants  as  soon  as  the  buds  appoar.  A now  beginner 
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will  be  apt  to  top  tbe  plants  too  high.  The  object  is 
to  ripen  and  develop  as  many  leaves  as  the  plant  can 
support ; if  topped  too  high,  the  top  leaves  are  small,  and 
when  cured  are  nearly  worthless,  and  the  other  leaves 
are  not  as  large  or  heavy,  whereas,  if  topped  too  low,  then 
you  lose  one,  two,  or  three  leaves,  which  the  plant  might 
have  supported.  As  a general  rule,  a plant  just  in 
blossom  should  be  topped  down  to  where  the  leaves  are 
full  7 inches  wide,  leaving  on  the  stalk  from  15  to  18 
leaves.  This  will  leave  the  stalks  about  2^  feet  high  in 
good  tobacco.  Later  in  the  season,  top  the  plants  sooner 
and  lower.  Let  as  many  of  the  earliest  plants  as  will  be 
wanted  remain  for  seed.  One  plant  will  furnish  seed 
enough  to  put  out  5 acres,  at  least.  These  should  be 
wormed  and  suckered  like  the  rest,  only  leaving  the 
suckers  above  where  you  would  ordinarily  break  it  off, 
were  you  to  top  it.  The  piece  should  now  be  looked  over 
every  other  day,  to  break  off  the  suckers  and  catch  the 
worms.  This  should  be  done  as  soon  as  the  dew  is  off  in 
the  morning,  and  towards  night,  as  the  worms  are  eating 
then,  and  can  be  found  more  readily,  while  in  the  heat  of 
the  day  they  remain  hid.  Great  care  should  be  taken  not 
to  break  off  the  leaves  while  going  through  it,  as  they  are 
nearly  all  wasted  before  the  crop  is  ripe.  As  soon  as  the 
top  is  broken  off,  the  sap  is  thrown  into  the  leaves,  causing 
them  to  expand  rapidly.  In  the  meantime  suckers  will 
start  out  just  above  where  each  leaf  joins  the  stalk ; these 
must  be  broken  off,  or  the  growth  of  the  leaf  will  be 
checked,  as  the  sap  will  bo  thrown  into  these  young 
sprouts.  Those  nearest  the  top  will  start  soonest,  and 
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will  require  breaking  off  twice  before  the  plant  is  ripe ; 
those  at  the  bottom  must  all  be  broken  off.  This  is 
the  hardest  and  slowest  work  of  all.  Not  only  will  these 
suckers  check  the  growth  of  the  plants,  but  if  allowed  to 
grow  will  soon  break  or  pry  off  the  leaves,  or  cause 
them  to  grow  out  at  right  angles  from  the  stalk,  rendering 
them  more  liable  to  be  broken  off.  It  is  a good  plan  to 
have  a piece  of  corn  on  the  north  side  of  a piece  of 
tobacco,  or,  at  least,  two  or  three  rows,  to  shield  the 
growing  plants  from  winds.” 

Priming  is  defined  by  Thomas  as  “ pulling  off  the 
bottom  leaves  to  the  number  of  4 or  5,”  and  he  says  that 
any  plant  large  enough  to  be  topped  ought  to  be  primed 
first.  All  conditions  being  favourable,  he  considers  that 
in  Ohio,  a “ tobacco  plant  will  ripen  in  as  many  weeks, 
from  the  time  of  topping  it,  as  there  are  leaves  left  on  the 
stalk.  Consequently,  if  the  topping  is  done  early,  it  can 
be  topped  high,  if  later,  it  must  be  done  lower,  and  if  still 
later,  still  lower.  Planters  differ  very  much  at  this  point. 
Some  will  top  as  high  as  16  leaves,  others  10,  and  a great 
many  at  8 My  own  opinion  is,  that  a plant  topped  at 
10  will  weigh  as  much  as  one  at  16,  topped  at  the  same 
time,  and  on  the  same  kind  of  land.  About  a week  after 
a plant  has  been  topped  the  suckers  will  begin  to  grow. 
A sucker  is  only  an  auxiliary  branch  which  shoots  out  at 
the  junction  of  the  leaves  to  the  stalk.  If  not  removed, 
they  will  grow,  and  bloom,  and  ripen  seed,  and  in  doing 
so  they  will  ‘suck’  the  parent-stem  of  much  of  its 
vitality.  When  the  crop  of  suckers  are  about  1 inch  long 
they  can  be  pulled  or  rubbed  off,  and  it  should  surely  be 
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done.  In  about  a week  or  10  days  a second  crop  of  them 
will  appear.  These  must  also  be  promptly  removed,  and 
then  the  third  crop  will  show  itself,  which  must  be 
similarly  treated.  The  longer  they  are  permitted  to 
remain  on  the  plant,  the  more  they  retard  its  develop- 
ment, and  delay  its  maturity.” 
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CHAPTER  III. 

CURING. 

Growing  tobacco  is  only  balf  tbe  battle.  Having  raised 
a crop  to  a state  of  perfection,  tbe  next  object  is  to  cure  it 
for  tbe  market.  This  branch  of  the  business  demands 
fully  as  much  care  and  skill  as  the  purely  agricultural 
part  preceding  it,  and  is  perhaps  equally  influenced  by 
the  weather.  The  best  crop  ever  grown  may  be  com- 
pletely spoiled  by  injudicious  conduct  during  the  dry- 
ing, &c.,  while  a growth  of  moderate  quality  may  be 
made  the  most  of  by  extra  care  and  trouble. 

Harvesting. — The  leaf  being  matured,  it  should  be 
harvested  only  after  the  dew  is  off  the  plants,  and  not 
on  a rainy  day.  There  are  two  modes  of  harvesting — 
gathering  the  leaves  singly,  and  cutting  down  the  whole 
plant.  Gathering  single  leaves  admits  of  removing  them 
from  the  plant  as  they  ripen ; the  bottom  leaves  are 
removed  first,  and  the  top  ones  are  left  some  time  longer, 
until  they  have  attained  fall  maturity.  The  cultivator 
is  thereby  enabled  to  gather  his  crop  when  it  possesses 
the  greatest  value.  This  plan  necessitates,  however,  a 
great  amount  of  labour,  and,  in  a hot  climate,  the  single 
leaves  are  apt  to  dry  so  rapidly  as  not  to  attain  a proper 
colour,  unless  stacked  early  in  heaps.  But  stacking  in 
heaps  involves  great  risk  of  the  leavos  hoating  too  much, 
and  developing  a bad  flavour,  whereby  the  tobacco  loses 
more  or  less  in  valuo.  For  Indian  circumstances  generally, 
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cutting  tho  whole  plants  is  better  than  gathering  the 
leaves  singly. 

For  cutting  clown  the  plants,  a long  knife  or  chopper 
is  used.  A man  takes  the  plant  with  his  left  hand  about 
9 inches  from  the  ground,  and  with  the  knife  in  his  right 
hand,  cuts  through  the  stem  of  the  plant  just  above  the 
ground.  If  the  plants  are  sufficiently  “ wilted,”  he  may 
lay  them  on  the  ground  and  proceed  to  cut  down  others ; 
if,  however,  they  are  so  brittle  as  to  cause  the  leaves  to 
he  injured  by  laying  them  down,  he  should  give  them 
to  another  person,  to  cany  them  at  once  under  shade. 
During  bright  weather,  the  plants  should  not  he  allowed 
to  lie  exposed  to  the  sun  on  the  ground,  or  they  will 
become  sun-burnt,  and  lose  in  value.  A temporary  shed 
should  be  erected ; it  might  be  simply  a light  roof  ot 
palm-leaves  or  thatched  straw,  supported  by  poles ; a 
large  tree  standing  near  will  also  serve  the  purpose. 
Under  this  shade,  parallel  rows  of  posts  are  put  up,  and 
on  the  posts,  light  poles  or  strong  bamboos  are  fixed 
horizontally.  The  parallel  lines  should  be  about  4^  feet 
apart  and  the  horizontal  poles  about  4-5  feet  from  the 
ground,  according  to  the  height  of  the  tobacco  plants. 
Rods  are  cut  in  lengths  of  5 feet,  and  laid  over  the  parallel 
bars,  so  that  they  will  project  about  3 inches  at  each  end. 
A very  light  and  convenient  shelter  sometimes  used  for 
sun-drying  in  America,  consists  of  rods  laid  crosswise, 
supported  on  four  upright  poles,  and  covered  with  a 
sloping  roof  of  boards.  The  plants  that  have  been  cut 
immediately  brought  into  tho  shade,  tied  in  pans,  and 
hung  across  the  rods.  They  must  not  be  hung  so  close 
as  to  press  each  other,  and  the  rods  should  therefore  be 
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6-12  inches  apart.  The  framework  should  he  so  large  as  to 
allow  of  one  day’s  cutting  being  hung.  The  plants  are 
left  thus  for  one  day,  during  which  time  they  will  be 
wilted  sufficiently  to  allow  handling  without  tearing  the 
leaves.  In  a very  dry  wind,  mats  or  other  cover  should 
be  laid  against  the  plants  most  exposed  to  it,  or  their 
leaves  will  dry  rapidly,  shrivel  up,  and  remain  green. 
Next  day  the  leaves  are  carted  to  the  drying-shed.  A 
cart  supplied  with  a framework,  in  order  that  the  plants 
may  be  hung  as  they  were  hung  under  the  shade,  is  the 
best  means.  Perpendicular  uprights  at  each  corner  of  a 
cart  or  waggon  are  fixed  together  by  horizontal  poles. 
The  plants  may  be  hung  so  close  as  not  to  press  heavily 
on  each  other,  200-400  being  brought  to  the  shed  at  one 
time. 

As  a general  rule,  Judson  Popenoe  thinks  “ tobacco 
should  be  cut  in  about  2 weeks  from  topping,  at  which 
time  the  leaves  assume  a spotted  appearance  and  appear  to 
have  fulled  up  thicker ; double  up  the  leaf  and  press  it 
together  with  thumb  and  finger,  and,  if  ready  to  cut,  the 
leaf  where  pressed  will  break  crisp  and  short.  Do  not 
let  your  tobacco  get  over-ripe,  or  it  will  cure  up  yellow 
and  spotted  ; it  is  better  to  cut  too  soon  than  too  late. 
Take  a hatchet  or  short  corn-knife,  grasp  the  stalk  with 
the  left  hand,  bend  it  well  to  the  left,  so  as  to  expose 
the  lower  part  of  the  stalk,  strike  with  the  knife  just  at 
the  surface  of  the  ground,  let  the  stalk  drop  over  on  the 
ground  without  doubling  the  leaves  under,  and  leave  it 
to  wilt.  The  usual  practice  is  to  worm  and  sucker  while 
the  dew  is  on  in  the  morning,  and  as  soon  as  the  dew 
is  off  to  commence  cutting.  There  are  some  who  advocate 
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cutting  in  the  afternoon,  say  3 o’clock ; let  it  wilt  and 
lie  out  until  tlie  dew  is  off  next  day,  and  take  it  in  before 
the  sun  gets  hot  enough  to  burn  it.  I prefer  the  first 
plan,  because  a heavy  dew  may  fall  on  the  tobacco,  and 
next  day  be  cloudy,  leaving  the  tobacco  wet  and  un- 
pleasant to  handle.  After  cutting,  allow  the  tobacco  to 
wilt  long  enough  to  make  the  leaves  tough,  so  that  they 
can  be  handled  without  tearing.  Great  care  is  now 
necessary  to  keep  the  tobacco  from  sun-burning ; cutting 
should  be  commenced  as  soon  as  the  dew  is  otf,  and  all 
that  is  cut  should  be  housed  by  11  o’clock,  unless  it  is 
cloudy ; from  1 1 to  2 o’clock  the  direct  rays  of  the  sun 
on  the  tobacco,  after  it  is  cut,  will  burn  the  leaves  in 
20  minutes  ; after  2 p.  M.,  as  a general  thing,  there  is  no 
danger  of  such  burning,  the  sun’s  rays  not  striking  direct 
on  the  tobacco.  Have  a waggon  at  hand,  with  stiff  boards, 
12  feet  long,  laid  on  the  running  gears;  as  soon  as  the 
tobacco  is  wilted  so  that  it  can  be  handled  without 
breaking,  commence  loading  on  both  sides  of  the  waggon 
on  the  front  end,  lapping  the  tobacco  the  same  as  loading 
fodder,  keeping  the  butts  out  on  both  sides — build  about 
2 feet  high,  and  so  on  until  loaded.” 

Any  one  accustomed  to  the  cultivation  of  the  crop,  says 
Bishop,  “ knows  when  it  is  ripe, — the  veins  of  the  leaves 
f are  swollen,  the  leaves  begin  to  look  spotted  and  feel 
thick  and  gummy.  The  ends  of  the  leaves  will  crack  on 
being  doubled  up.  After  it  is  ripe,  the  sooner  it  is  cut 
the  better,  as  it  is  liable  to  injury  by  frost  or  hail,  and 
not  increase  m weight  as  fast  as  the  worms  eat  it, 
and  the  leaves  get  broken  by  catching  them.  The  plants 
will  generally  ripen  from  the  1st  to  the  15th  of  Sep- 
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tember;  they  should  not  be  cut  immediately  after  a 
heavy  rain  unless  in  danger  of  frost,  as  a portion  of  the 
gnm  washes  out,  but  should  be  allowed  to  stand  2-3  days. 
The  cutting  should  not  begin  until  the  dew  is  off;  a 
cloudy  day  is  best,  for  when  the  sun  shines  hot,  they 
will  not  have  time  to  wilt  sufficiently  before  they  will 
sunburn,  which  may  be  known  by  the  leaves  turning 
white  and  looking  puckered.  Commence  on  one  side 
of  the  piece,  laying  the  plants  all  one  way,  in  order  to 
facilitate  loading.  The  plants  may,  most  of  them,  be 
broken  off  easily,  by  gently  bending  them  over  one  way 
and  another.  Small  plants,  which  will 'not  break,  may 
be  sawed  off  with  an  old  saw  or  cut  with  a hatchet.  If 
the  sun  shines  too  hot,  the  plants  should  be  turned  over 
carefully  to  prevent  burning.  After  lying  an  hour  or 
two  to  wilt  sufficiently,  so  as  not  to  break  by  handling, 
they  may  be  carted  to  the  barn.” 

In  the  words  of  Schneider,  “ when  the  plant  begins  to 
yellow,  it  is  time  to  put  it  away.  It  is  cut  off  close  to 
the  ground,  by  turning  up  the  bottom  leaves  and  striking 
with  a tobacco-knife,  formed  of  an  old  scythe — such  knives 
as  are  often  used  for  cutting  corn.  Let  it  lie  on  the 
ground  for  a short  time  to  wilt,  and  then  carry  it  to  the 
tobacco-house,  when  it  may  be  put  away  in  three  dif- 
ferent modes,  by  ‘ pegging,’  ‘ spearing,’  and  ‘ splitting.’ 
Pegging  tobacco  is  the  neatest  way  and  best,  yet  the 
slowest.  It  is  done  by  driving  pegs  about  G inches  long 
and  ^ inch  or  less  square  into  the  stalk,  about  4 inches 
from  the  big  end  of  the  stalk  ; and  these  pegs  aro  driven  in 
with  a mallet,  in  a slanting  direction,  so  as  to  hook  on 
to  the  sticks  in  tho  house.  It  is  then  put  on  to  a ‘ horse,’ 
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which,  by  a rope  fixed  to  one  corner,  is  pulled  up  in  the 
house  and  there  hung  upon  the  sticks,  which  are  regulated 
at  proper  distances.  A ‘ tobacco-horse  ’ is  nothing  more 
than  three  small  sticks  nailed  together  so  as  to  form  a 
triangle,  each  side  being  3-4  feet  long.  Spearing  is  the 
plan  I pursue ; because  it  is  neat  enough  and  decidedly 
the  quickest  plaD.  A rough  block,  with  a hole  mortised 
in  it,  and  a little  fork  a few  inches  from  the  hole  for  the 
tobacco-stick  to  rest  upon,  one  end  being  in  the  hole  and 
a spear  on  the  other  end  of  the  stick,  is  all  the  apparatus 
required ; the  plant  is  then,  with  both  hands,  run  over 
the  spear  and  thus  strung  upon  the  sticks,  which,  when 
full,  are  taken  to  the  house  and  hung  up  at  once.  There 
are  ‘ dart-spears,’  like  the  Indian  dart,  and  ‘ round 
spears.’  Either  will  do.  ‘ Splitting  ’ tobacco  is  admired 
by  many,  who  contend  that  it  cures  brighter,  quicker,  and 
is  less  likely  to  ‘ house-burn  ’ or  injure  from  too  thick 
hanging.  This  mode  is  pursued  easily  by  simply  splitting, 
with  a knife  made  for  the  purpose,  the  plant  from  the  top 
to  within  a few  inches  of  the  bottom,  before  it  is  cut 
down  for  housing.” 

Another  planter  observes  that  “ when  a plant  begins  to 
ripen,  it  will  gradually  assume  a ‘ piebald  ’ or  spotted 
appearance.  As  the  ripening  advances,  the  spots  will 
become  more  distinct  and  individualized.  When  the 
spots  can  be  distinguished  at  the  distance  of  10  steps, 
and  the  leaves  of  the  plant  turn  down,  becomo  stiff  to  the 
touch,  and  their  ends  curl  under,  the  plant  is  ripe,  and 
should  be  cut.  From  the  moment  it  has  arrived  at 
maturity,  it  begins  to  decay.  Remember  that  all  tho 
plants  in  your  crop  are  to  bo  hung  aftor  thoy  are  cut— 
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hung  on  something,  and  by  something.  Prepare  a knife — 
a butcher-knife  answers  well — have  it  sharp — enter  it  at 
the  top  of  the  plant,  where  the  top  was  broken  off. 
Enter  it  centrally ; press  it  downwards,  dividing  the 
stalk  into  two  equal  portions.  Continue  it  downwards 
till  within  5 inches  of  the  ground.  Withdraw  the  knife, 
and  cut  off  the  stalk  close  to  the  ground.  The  plant  is 
now  cut.  Lay  it  on  the  ground  with  the  lower  end 
towards  the  sun.  The  plants  should  be  placed  in  rows  as 
they  are  cut,  in  order  to  facilitate  the  labour  of  gathering 
them.  There  is  one  caution  to  be  heeded  in  cutting 
tobacco,  and  that  is,  do  not  let  it  be  burnt  or  blistered  by 
the  heat  of  the  sun.  In  some  varieties  of  tobacco  this 
will  be  effected  in  one  hour ; in  others,  not  so  soon. 
But  this  danger  can  be  evaded  in  two  ways : first,  by 
cutting  late  in  the  evening ; second,  by  throwing  it  in 
the  shade,  or  covering  it  so  as  to  weaken  the  power  of  the 
sun.  Some  varieties  of  tobacco  will  wilt  (that  is,  become 
soft  or  limber)  in  2 hours;  others,  in  a longer  time, 
according  to  the  degree  of  sun-heat.” 

Bishop  tells  us  that  when  “ the  plant  begins  to  yellow 
or  turn  spotted,  it  is  time  to  put  it  away.  It  is  cut  off 
close  to  the  ground,  turning  up  the  leaves,  and  cutting 
off  close  to  the  roots,  by  a single  stroke  of  a hatchet,  or 
tobacco-knife,  made  of  an  old  scythe,  such  as  are  used  in 
cutting  up  corn.  After  cutting,  let  it  lie  on  the  ground 
a short  time  to  wilt,  when  it  may  be  handled  without 
danger  of  tearing  the  leaves  ; it  is  thon  to  bo  taken  to  tho 
house  to  be  ‘ hung.’  ” 

The  condition  of  the  loaf,  according  to  Pursley,  may  bo 
judged  in  tho  following  manner: — “ When  tho  tobacco  is 
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ripe,  it  lias  a yellow  faded  colour,  and  becomes  brittle ; 
the  surface  of  the  leaf  is  rough  and  ridged.  By  bending 
the  leaf  short  between  the  fingers,  it  will  break  before  it 
will  double.  The  sticks  to  hang  it  on  should  be  in  readi- 
ness. The  best  mode  of  hanging  or  stringing  is  with  a 
Y-shaped  spear,  made  of  iron  or  steel.  The  spear  has  a 
socket,  large  to  admit  the  end  of  the  stick.  The  sticks 
should  be  sharpened  at  one  end,  to  fit  the  socket ; should 
be  4 feet  6 inches  in  length,  2 inches  wide,  and  1 inch 
thick.  A stick  of  these  dimensions  will  hold  8 plants. 
The  tobacco  should  be  cut  off  just  below  the  bottom  leaf, 
then  turn  the  plant  upside  down,  and  let  it  remain  so  till 
the  sun  wilts  it.  When  it  is  wilted  it  can  be  handled 
without  breaking ; then  it  should  be  taken  up  and  laid  in 
piles  of  8 stalks  each,  placing  the  butts  of  the  stalks 
towards  the  sun,  to  prevent  it  from  sun-burning.  When 
it  is  sun-burnt  it  turns  black,  and  it  cannot  be  cured  any 
other  colour  than  black,  which  ruins  its  sale.  The  sticks 
should  be  strewed  along,  one  stick  to  a pile ; place  the 
spear  on  the  end  of  the  stick,  and  set  the  stick  upright ; 
then  take  up  the  tobacco,  one  stalk  at  a time,  and  thrust 
it  on  the  stick,  letting  the  spear  pass  through  the  stalk, 
about  6 inches  from  the  butt  end ; then  take  the  spear  off 
and  take  up  the  stick,  and  shake  the  tobacco  out  straight, 
and  set  the  stick  up  with  the  butts  towards  the  sun.” 

Some  tobacco-growers,  remarks  Pursley,  “ prefer  split- 
ting the  stalk  from  the  top  down  to  within  about  6 inches 
of  the  butt,  then  hang  it  on  the  sticks.  But  I cannot 
agree  with  them,  for  it  is  more  difficult  to  handle,  and  is 
apt  to  slip  off  the  stick,  when  moving  it;  besides,  the 
tobacco  cured  in  this  manner  is  not  so  heavy  as  if  it  was 
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speared.  It  dries  out  quicker  by  being  split,  but  the 
substance  evaporates  instead  of  remaining  in  tbe  leaf.  I 
am  not  certain  that  it  injures  tbe  taste  of  tbe  tobacco,  but 
I am  certain  that  split  tobacco  is  lighter  than  that  which 
is  speared.  Some  prefer  hanging  the  tobacco  on  scaffolds 
in  the  field  until  it  is  ready  to  be  put  in  the  barn  and 
cured  by  fire.  But  it  is  the  safest  to  house  it  as  soon  as 
it  is  strung  on  the  sticks.  Scaffolding  is  done  by  placing 
poles  on  forks,  about  4 feet  apart,  and  4-5  feet  from  the 
ground  ; then  hang  the  tobacco  between  the  poles,  letting 
the  ends  of  the  sticks  rest  on  the  poles.  This  procedure 
is  unsafe,  for  the  rain  may  come  and  saturate  the  tobacco 
and  wash  off  the  gum,  thus  making  it  light  and  chaffy.” 
The  maturity  of  tobacco  is  defined  by  Schneider  as 
when  the  leaves,  which  have  hitherto  been  green,  on 
holding  them  “ against  the  sun,  show  yellowish,  reddish, 
or  brownish  spots,  feel  sticky,  and  when  bent  break  off 
short  and  clean.  Before  this  period  sets  in,  the  drying- 
house  should  be  in  good  order.  This  house  is  built  to  give 
room  for  the  free  hanging  up  of  the  tobacco,  so  that  it  is 
protected  from  the  sun,  wind,  and  rain,  and  is  allowed  to 
dry  by  the  free  circulation  of  the  air.  Any  building, 
therefore,  will  answer  which  has  a good  roof,  boarded 
sides,  and  enough  windows  and  air-holes  (which  can  be 
closed  at  will)  to  keep  up  a mild  circulation  of  air  insido, 
and  also  to  keep  out  strong  and  too  quick  drying  winds. 
If  the  tobacco  is  grown  on  a large  scale,  the  house  should 
have  large  doorways  to  drive  a waggon  in  and  out.  There 
must  be  sticks  all  over  tho  house,  either  cross  or  length- 
wise, and  these  sticks  must  be  ready  and  in  their  placos. 
Now  the  work  of  harvesting  tho  crop  is  commenced  on  a 
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clear  or  cloudy  "but  not  rainy  clay.  The  mature  plants 
(those  not  ripe  are  left  longer  on  the  field  if  not  too  late 
in  the  season)  are  cut  off  near  the  ground,  two  of  them 
tied  together  by  the  butt-ends  and  liung  up  in  the  field  on 
riders,  which  rest  on  two  forks  fastened  in  the  ground, 
and  they  are  left  there  until  evening  to  wilt ; then  they 
are  brought  to  the  drying-house  and  hung  up.  The 
tobacco  is  hung  up  on  the  upper  sticks  first,  and  the  work 
continued  downward ; care  is  taken  that  the  sticks  are 
6-8  inches  apart,  also  that  the  plants  are  not  too  near 
together  on  the  sticks,  because  the  air  should  have  free 
passage  among  the  plants,  and  when  they  touch  or  rub 
against  each  other,  unsightly  spots  are  produced.  The 
sticks  must  be  pretty  wide,  so  that  the  two  plants  which 
are  tied  together,  and  one  of  which  hangs  on  each  side, 
are  held  well  apart.  Later,  when  the  tobacco  has  dried 
off  somewhat,  the  sticks  and  plants  may  be  moved  a little 
nearer  to  each  other ; but  the  plants  on  the  upper  sticks 
must  not  touch  those  on  the  lower ; they  should  be  so 
arranged  that  one  lower  stick  is  just  in  the  middle  of  the 
space  between  two  upper  ones.” 

Another  method  of  harvesting  is  recommended  by 
Schneider  for  those  “ who  cultivate  tobacco  on  a small 
scale,  or  who  have  hands  and  time  enough.  As  all  the 
leaves  on  the  plant  do  not  ripen  at  the  same  time,  but  the 
under  leaves  are  always  a little  earlier  than  the  upper 
ones,  they  may  gather  the  crop  in  the  leaf,  that  is,  taking 
only  the  matured  leaves  from  the  stalk;  this  must  be 
done  daily,  and  so  long  as  there  are  leaves  on  the  stalk. 
In  this  way  the  crop  will  be  harvested  slower,  and  it  will 
cost  more,  but  the  tobacco  will  be  of  more  even  quality 


CUEING. 


77 


and  better.  The  leaves  are  strung  on  strings  instead  of 
being  hung  up  on  sticks,  with  the  same  care  and  precau- 
tions as  recommended  for  hanging  up  the  whole  plants. 
After  the  leaves  are  off,  the  stalks  must  be  cut  off  or 
pulled  up,  for  they  would  still  vegetate,  and  needlessly 
take  away  nourishment  from  the  soil.  No  more  tobacco, 
leaves  or  plants  should  be  cut  than  can  be  taken  to  the 
drying-house  and  hung  up  the  same  day.” 

Perry  Hull’s  instructions  commence  with  a caution  that 
the  plant  should  never  be  cut  while  the  dew  is  on  the 
leaves  ; “ but  wait  until  it  is  off,  say  10  o’clock,  and  what 
tobacco  is  cut  from  that  time  until  2 o’clock,  if  the  day  is 
hot,  will  need  close  attention.  In  short,  the  whole  opera- 
tion, from  cutting  in  the  field,  to  the  hanging  upon  the 
poles  in  the  barn,  needs  care,  as  a little  carelessness  or 
inattention  will  damage  many  dollars’  worth.  No  hand 
should  be  allowed  to  handle  it,  who  is  unwilling  to  use 
care,  and  perform  every  operation  just  as  directed,  or  else 
by  breaking  of  leaves,  or  sticking  fingers  through  them, 
&c.,  he  may  do  more  damage  than  his  wages  amount  to. 
The  plant  to  be  cut  should  be  taken  by  the  left  hand,  not 
carelessly  by  the  leaves,  but  carefully  by  the  stalk,  and  as 
carefully  leaned  over,  to  give  a chance  to  use  the  axe, 
which  should  have  a handle  about  one  foot  long.  Cut  the 
plant  with  one  blow,  laying  it  carefully  down,  with  the 
top  to  the  sun ; if  it  is  laid  otherwise,  tho  leaf  will  burn 
before  the  main  stalk  of  the  leaf  will  wilt  sufficiently  to 
admit  of  handling.  Even  in  that  position,  it  may  burn 
unless  attended  to,  but  not  as  soon.  After  lying  until 
pretty  well  wilted,  and  before  burning,  turn  it  over  and 
wilt  the  other  side.  When  so  wilted  that  the  main  stem 
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has  lost  most  of  its  brittleness,  load  as  explained  above ; 
taking  bold  of  the  butt  of  the  stalk,  lay  them  carefully 
upon  tbe  arm,  and  again  as  carefully  upon  the  load.  If 
the  day  be  very  hot,  use  expedition  in  getting  to  the  shed, 
else,  if  the  distance  be  great,  the  load  may  heat,  which 
will  spoil  the  leaves  for  anything  but  fillers.” 

When  the  plants  are  carried  into  the  shed,  “ if  quite 
warm,  they  should  be  left  only  one  plant  deep  upon  the 
floor  and  scaffolds.  If  the  day  be  cool,  and  they  are  to  be 
hung  up  soon,  they  may  lie  much  thicker.  They  should 
never  be  hung  upon  a pole  less  than  5 inches  in  width. 
If  sawed  pieces  are  used,  saw  them  just  that ; if  poles  are 
used,  see  that  they  are  about  that ; for  if  anything  of 
less  width  is  used,  the  plants  will  hang  so  close,  that  the 
chances  of  ‘ pole-burn  ’ are  greatly  increased.  They  are 
fastened  to  the  pole  by  a half  hitch.  (Their  position  is  re- 
presented by  Fig.  9 on  p.  95.)  It  requires  two  hands  to  hang 
them,  one  to  hand  them,  another  to  tie  them.  The  poles 
should  be  about  18  inches  apart,  and  the  number  hung  upon 
a 12-foot  pole  will  depend  upon  the  size,  from  24  to  30,  so 
regulating  them,  that  when  thoroughly  wilted,  they  will 
scarcely  touch  each  other.  If  hung  thicker  than  this,  a 
little  unfavourable  weather  will  cause  more  or  less  pole- 
bum,  sweat  and  mould.  After  the  tobacco  is  hung,  the 
building  should  be  so  thoroughly  ventilated  that  there 
will  be  a circulation  of  air  through  every  part.  The 
ventilators  should  be  kept  open  during  all  fair  weather, 
until  well  cured  down.  During  storms,  shut  the  doors 
and  excludo  as  much  wet  as  possible;  being  cautious  to 
give  it  a thorough  ventilation  again,  as  soon  as  the  rain 
ceases.  When  it  is  cured  enough  to  be  husky  in  dry 
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weather,  exclude  all  hard  winds,  that  will  crack  and 
damage  the  leaves.  When  the  leaves  are  so  much  cured, 
that  there  is  nothing  about  them  green  but  the  stem,  a 
moderate  quantity  of  wet  weather  will  not  injure  it,  but 
rather  improve  the  colour ; as  the  sap  of  the  stalk  works 
through  the  stems  into  the  leaves,  during  moist  weather 
until  the  stalk  has  been  well  frozen ; after  this  takes  place, 
the  tobacco  should  be  picked.” 

White  estimates  that  in  “ the  course  of  2 or  3 weeks  after 
topping,  the  plants  will  begin  to  ripen,  which  may  be 
known  by  the  change  in  colour  of  the  leaf.  It  will  look 
spotted  with  spots  of  lighter  green,  a yellowish  green. 
When  fully  ripe  the  leaf  may  be  folded  together,  and 
moderately  pressed  without  breaking  or  cracking.  Now 
is  the  time  to  begin  to  harvest  it.  All  this  is  supposed  to 
take  place  before  there  is  any  appearance  of  frost,  as  a 
very  light  frost  often  does  great  damage.  All  touched  by 
it  is  ruined,  and  good  for  nothing.  The  crop  must  be  cut 
and  hung,  even  if  not  fully  ripe,  before  any  frosts  occur. 
If  there  are  strong  appearances  of  a frost,  you  can  secure 
the  crop  by  cutting  it  down,  and  putting  it  either  under 
your  sheds,  or  by  putting  it  in  piles,  not  over  I foot  deep, 
in  the  field,  and  covering  with  straw.  It  is  well  to  let  it 
stand,  if  not  fully  ripe,  as  long  as  it  can  safely,  for  the 
cool  nights  have  a tendency  to  thicken  up  the  leaves. 
The  cutting  is  best  performed  with  a hay-knife,  with  a 
sharp,  rounding  point,  in  the  following  way  : stand  at  the 
right-hand  side  of  the  plant  or  row ; with  the  left  hand 
grasp  the  stalk  down  2 or  3 leaves  from  the  top  and  lean 
it  back  on  the  row ; now,  with  the  point  of  your  cutter 
held  in  the  right  hand  2-3  inches  from  the  stalk,  close  to 
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the  root  under  the  bottom  leaf,  "with  a sudden  stroke  or 
dab,  sever  the  same  from  the  root;  lay  it  gently  down 
hack  in  a line  with  the  row.  Proceed  in  like  manner  to 
cut  what  you  can  take  care  of,  and  not  get  injured  by  sun- 
burn. Have  two  rows  of  butts  together,  lying  the  same 
way  for  after-convenience.  This  cutting  is  done  after  the 
dew  is  off  in  the  morning,  or  in  the  afternoon.  Let  it 
remain  until  the  top  side  is  somewhat  wilted ; then  com- 
mence to  turn  it  over.  Step  between  the  two  rows  with 
the  butts  lying  toward  you,  and  with  each  hand  take  a 
plant  on  either  side ; raise  them  from  the  ground,  and  by 
twisting  the  hands  in  or  out,  turn  the  plants,  laying  them 
either  to  the  right  or  left,  as  most  convenient,  at  right 
angles  to  their  former  position.  Go  through  with  the  2 
rows,  and  you  have  the  next  2 with  the  butts  the  other 
way ; take  these  and  lay  the  tips  directly  opposite  those 
first  turned,  and  you  have  an  alley,  with  the  butts  of  the 
plants  of  two  rows  on  either  side,  which  will  be  convenient 
to  drive  in  to  load.  When  wilted  sufficient  to  be  handled 
without  breaking,  if  in  the  forenoon,  you  can  load  it  from 
the  rows  as  they  lie  ; if  in  the  afternoon,  it  is  best  to  put 
in  hakes,  which  is  done  by  putting  five  plants  at  the 
bottom,  and  on  these  four,  decreasing  one  on  each  layer, 
and  terminating  with  one  on  the  toil ; this  will  protect  it 
from  dew  and  wet.  The  best  cart  for  hauling  the  tobacco 
is  a one-horse  waggon,  geared  long,  with  merely  a platform 
resting  on  the  axles.  Such  a cart  can  be  driven  between 
the  rows  and  loaded  from  either  side,  having  the  butts  of 
the  plants  uniformly  one  way,  and  laid  crosswise  on  the 
platform.  Great  care  should  be  used,  in  all  the  handling, 
not  to  bruise,  break,  or  tear  the  leaves.  Having  cut  all, 
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excepting  your  seed-plants,  strip  all  the  leaves  from  these, 
and  set  a stake  to  each  to  tie  it  up  to  ; let  the  stake  be  a 
foot  taller  than  the  plant ; it  will  answer  to  keep  a piece 
of  old  carpet  from  breaking  down  the  stalk  when  you  wish 
to  cover  it  up  on  cold  nights.  Let  the  seed-plants  stand 
till  the  pods  or  bolls  are  cured  to  a brown,  and  the  seed  is 
ripe ; then  cut  off  the  top  of  the  seed-stalk,  and  hang  it 
up  in  some  diy  and  safe  place,  where  it  will  be  ready  to 
shell  and  use  the  next  season ; only  the  ripest  and  best 
pods  should  be  used.” 

Libhart  alludes  to  the  existence  of  several  ways  of 
hanging  cut  tobacco  plants,  but  specifies  the  two  following 
as  the  best  and  shortest : “ first,  splitting  and  hanging  it 
upon  laths  or  poles  and  leaving  it  to  partially  cure  in  the 
field  ; secondly,  nailing  it  to  rails  with  lathing-nails,  at 
once  in  the  shed.  The  former  method,  for  high  northern 
latitudes,  is  by  far  the  best,  as  it  will  cure  in  a much 
shorter  time  (and  thus  prevent  the  destruction  of  the  crop 
by  freezing  in  the  shed),  by  the  drying  of  the  pith  of  the 
stalk,  which  is  the  main  reservoir  of  moisture.  It  is  per- 
formed as  follows : — Have  a chisel  about  1 foot  long  and  3 
inches  broad,  the  sharp  end  not  bevelled  on  one  side,  but 
coming  to  an  edge  by  a gradual  taper  on  both  sides  (a 
common  tenon-saw  will  do  pretty  well) ; place  the  edge 
of  the  chisel  in  the  centre  of  the  stalk  upon  the  end  where 
it  has  been  topped,  and  push  it  down,  guiding  it  in  its 
course  so  as  not  to  break  or  cut  off  any  leaves,  to  within 
3-4  inches  of  the  ground ; the  stalk  may  then  be  cut  off 
with  a hatchet,  or  with  the  chisel  if  it  bo  made  pretty 
strong.  I he  splitting  may  be  done  in  the  morning  when 
tho  leaves  are  too  brittle  to  admit  of  tho  stalk  boing  cut 
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down,  and  then  when  the  sun  has  sufficiently  wilted  the 
leaves,  the  stalk  may  he  cut  and  left  to  lie  until  it  will 
hear  handling  without  breaking  the  leaves.  The  lath 
being  previously  prepared,  4 feet  in  length  and  about  1 
inch  in  thickness  on  one  edge,  and  ^ inch  on  the  other, 
and  2 inches  broad  (or  poles  cut  in  the  forest  will  answer 
pretty  well)  ; then  have  trestles  prepared  high  enough  to 
allow  the  stalks  to  hang  suspended  without  touching  the 
ground,  and  set  far  enough  apart  in  the  field  to  admit  of 
the  lath  reaching  from  one  to  another;  now  place  the 
stalks  of  tobacco  upon  the  lath  (previously  laid  across  the 
trestles),  by  slipping  them  over  and  down  until  they  will 
hang  perpendicular  and  6-8  inches  apart,  so  they  will 
merely  touch,  without  crowding  too  much.  It  may  be 
left  hanging  thus  exposed  to  the  weather  until  the  leaves 
are  so  wilted  that  the  stalks  hang  apart  without  touching, 
and  the  lower  leaves  begin  to  dry,  when  it  is  taken  off  the 
trestles,  each  lath  entire,  and  laid  upon  a waggon  and 
hauled  to  the  drying-shed.” 

Before  the  tobacco  is  ready  for  harvesting,  Hudson 
suggests  the  preparation  of  “ a supply  of  sticks  for  hang- 
ing. Sticks  4 feet  long  and  1 inch  square  are  most  con- 
venient ; 12  sticks  to  every  100  plants  will  be  sufficient. 
For  sun-curiug,  there  should  be  a shed  built  at  one  or 
more  convenient  points  of  the  patch.  This  may  be  done 
by  placing  posts  in  the  ground  to  support  the  poles,  as 
represented  in  Fig.  8.  The  poles  a being  for  the  support 
of  the  smaller  poles  c,  upon  which  the  tobacco-sticks  are 
placed,  and  b for  the  cover,  when  necessary  that  it  should 
be  shedded.” 

Mitjen’s  translator  gives  the  following  account  of  the 
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Cuban  practice.  “ Tobacco  should  be  cut  during  the 
wane  of  the  moon  ; and  although  most  vegueros  say  that  it 
is  impossible  to  do  this,  because  the  leaves  commence  to 
ripen  both  during  the  new  and  the  full  moon,  and  would 
be  over-ripe  before  its  wane,  we  can,  nevertheless,  assert 
that  we  know  persons  who  never  cut  their  tobacco  during 
the  first  quarter,  or  when  rain  has  made  it  again  green. 
These  persons  have  never  experienced  any  difficulty ; 
rather,  on  the  contrary,  they  are  those  who  always  obtain 


Fig.  8. 


the  best  prices  and  the  greatest  money  results.  Cutting 
tobacco  during  the  first  quarter  of  the  moon,  or  when 
vegetation  is  renewed  in  the  leaf,  is  one  of  the  principal 
reasons  why  the  leaf  becomes  pricked  with  holes,  and  this 
very  frequently  even  before  it  is  taken  from  the  plantation 
to  the  market.  The  system  generally  observed  is,  in 
cutting  tobacco,  to  take  off,  at  once,  all  those  parts  of  the 
plants  which  may  be  really  or  apparently  ripe,  and  to 
load  up  the  poles  indiscriminately,  without  any  division 
between  the  pairs  of  leaves  ( mancuernas ).  This  system  is 
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highly  prejudicial.  The  leaves  of  the  same  plant  are  not 
all  of  the  same  quality,  neither  do  they  all  at  the  same 
time  acquire  the  same  degree  of  ripeness.  Those  of  the 
crown,  or  the  pairs  at  the  top  of  the  plant,  immediately 
next  the  flower  or  seed,  receive  the  sun  direct  on  their 
upper  surface,  and  are  the  first  to  ripen,  whereas  the 
lower  ones,  being  shaded  by  the  upper  ones,  remain  still 
in  an  unripe  state  ; moreover,  the  lower  leaves  at  the  foot 
of  the  plant,  and  even  those  of  the  fifth  or  fourth  pairs 
( mancuernas ),  compared  with  those  of  the  first,  second, 
and  third  pairs,  are  inferior  in  quality,  and,  comparatively 
speaking,  may  be  termed  leaves  without  substance.  The 
contact  of  these  leaves  with  the  upper  ones  frequently 
occasions  putrid  fermentation  on  the  poles  ( cujes ) and 
in  the  packs  (this  is  vulgarly  called  sahorno ),  especially  if 
there  is  much  dampness  in  the  atmosphere.  When  this 
misfortune  happens  in  a tobacco  curing-house  all  the  weak 
leaves  will  be  lost,  and  the  strong  ones  will  be  so  injured 
that  the  best  quality  of  capa  would  turn  to  tripa,  and  that 
of  bad  consistency. 

The  cause  of  this  destruction,  from  which  the  veguero  1 
suffers  more  or  less  in  the  best  of  crops,  may  be  easily 
explained.  The  curing  of  tobacco  is  nothing  more  than  a 
series  of  fermentations.  It  ferments  on  the  poles  (cujes), 
ferments  in  the  heaps  ( pilon ),  and  ferments  in  the  bales. 
All  these  fermentations  are  requisite  for  obtaining  a good 
colour  and  smell,  but  it  is  better  that  each  quality  or  con- 
sistency of  tobacco  should  ferment  apart.  Tobacco  of 
good  strong  quality,  which  is  that  produced  by  the  upper 
leaves,  naturally  suffers  a much  stronger  fermentation 
than  the  weak  ones,  because  the  former  contain  a larger 
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proportion  of  juice ; as  the  lower  leaves  have  less  sub- 
stance, the  fermentation  is  naturally  weaker  and  lasts  less 
time;  but  if  the  leaves  are  put  in  contact  with  those  of  a 
stronger  quality,  the  fermentation  would  be  kept  up  by 
the  latter,  and  it  would  indispensably  result  that  the 
weak  ones  would  rot,  and  their  contact  be  injurious  to  the 
stronger  ones.  But  by  separating,  in  the  field,  the  leaves 
of  different  consistencies  which  each  tobacco  stalk  pro- 
duces, this  evil  is  avoided,  and  the  dry  rot  is  rendered 
impossible,  unless  no  care  whatsoever  is  given  in  the 
curing-house.  Therefore,  the  mode  of  reaping  should 
be  reformed.  It  is  best  to  cut  the  tobacco  when  it  is 
thoroughly  ripe,  and  in  the  wane  of  the  moon,  making 
this  operation  in  three  sections  or  cuts,  each  of  which 
should  always  be  placed  on  separate  poles,  in  separate 
rooms,  heaps,  and  carefully  picked. 

“ The  first  cut  should  consist  only  of  the  pair  of  crown 
leaves,  and  for  the  poles  which  they  are  hung  on,  a special 
corner  in  the  curing-house  should  be  set  apart.  After  the 
first  cutting,  and  3 or  4 days  of  sun,  the  second  and  third 
pairs  of  leaves  will  be  ripe,  and  may  be  cut  at  one  and 
the  same  time,  care  being  taken  to  place  them  on  separate 
poles  and  rooms  ; and,  lastly,  3 or  4 days  after  the  second 
cutting,  the  remainder  of  the  leaves  may  be  gathered, 
but  the  last  leaf  near  the  ground  should  not  be  taken,  as 
it  has  no  consistency,  and  therefore  no  value  as  tobacco, 
and  only  serves  to  increase  the  work  and  give  discredit  to 
the  class  of  tobacco. 

“ Tobacco  should  be  cut  during  the  hottest  part  of  the 
day ; each  pair  of  leaves  should  be  placed  on  the  ground 
face  downwards,  so  that  the  sun  may  strike  on  tho  under 
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part  of  the  leaf,  and  in  this  state  it  should  he  allowed  to 
remain  a sufficient  length  of  time  to  wither,  after  which 
the  pairs  of  leaves  ( mancuernas ) should  he  picked  up  one 
by  one,  placed  evenly  on  the  arm,  with  the  upper  side  of 
the  leaf  inwards,  and  each  armful  should  he  carried  to  and 
placed  on  the  poles  ( cujes ),  which  should  be  prepared 
beforehand  near  the  spot  where  the  tobacco  is  being  cut. 
Two  forked  sticks  should  he  placed  strongly  in  the 
ground,  and  on  these  the  pole  should  rest.  After  the 
tobacco  leaves  have  been  placed  carefully  on  these  poles 
and  been  allowed  to  wither,  they  should  be  carried  to  the 
curing-house  before  the  sun  has  time  to  dry  them.  This 
operation  must  be  performed  by  two  labourers,  who  can 
carry  each  time  two  poles,  placing  the  end  of  each  on 
either  shoulder,  so  that,  in  walking,  the  leaves  on  one 
pole  may  not  cut  against  those  on  the  other.  These  poles 
of  leaves,  when  brought  to  the  curing-house,  should  be 
fixed  or  hung  by  the  points  on  the  lowest  stages,  but  so 
high  that  the  points  of  the  leaves  do  not  touch  the 
ground,  and  sufficiently  apart  one  from  the  other  that  the 
leaves  may  not  touch,  because,  being  brought  in  from  the 
field  warmed  by  the  sun,  it  is  not  judicious  to  allow  them 
to  touch.  When  the  sun  is  not  sufficiently  strong  to 
wither  the  cut  leaves,  reaping  should  not  be  continued. 
The  tobacco  should  be  so  arranged  on  the  poles  that  the 
pieces  of  stalk  should  gently  touch  one  with  the  other, 
but  without  crowding.”  However,  if  the  weather  should 
be  damp,  and  the  leaves  large,  space  should  be  left 
between  the  pairs. 

Drying . — The  drying-shed  is  prepared  beforehand  to 
receive  the  tobacco.  When  cultivating  tobacco  on  a small 
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scale,  any  shed  will  do,  provided  that  it  contains  a suffi- 
cient number  of  doors  and  windows  to  admit  of  regulating 
the  circulation  of  air.  A roof  made  of  straw  seems  to 
answer  very  well.  The  shed  should  be  high  enough  to 
admit  of  hanging  3 rows  of  tobacco  in  it,  one  above  the 
other.  The  bottom  tier  for  the  first  row  should  be  about 
3-5  feet  from  the  ground,  according  to  the  size  of  the 
plants,  which  should  not  touch  the  ground ; the  second  tier 
should  be  3-5  feet  higher  than  the  first ; the  third,  3-5 
feet  higher  than  the  second ; the  whole  being  10-17  feet 
high  from  the  bottom  of  the  shed  to  the  highest  tier.  The 
tiers  must  be  so  arranged  that  the  tobacco  when  hung  on 
the  upper  tier  should  not  touch  that  of  the  lower  one,  and 
that  the  rods  on  which  the  tobacco  has  been  hung  in  the 
field  fit  exactly.  The  windows  must  face  each  other,  and 
be  placed  between  the  tiers,  so  that  the  bottom  part  of  the 
window  is  on  the  same  level  as  the  tier.  When  cultivating 
on  a large  scale,  the  same  arrangements  are  made,  but  the 
building  is  higher,  and  is  provided  with  a cellar,  in  which 
to  place  the  tobacco  for  the  purpose  of  stripping,  &c. 

The  drying-shed  being  ready,  the  plants  immediately 
on  arrival  at  the  shed  are  transferred  from  the  conveyance, 
on  the  rods,  to  the  lowest  tier.  No  rule  can  be  given 
as  to  the  distance  the  rods  should  be  placed  from  each 
other,  as  it  varies  according  to  the  species  of  the  plant,  the 
degree  of  ripeness,  and  especially  the  state  of  the  weather. 
The  purpose  of  hanging  the  plant  here  on  the  lower  tier 
is  to  cause  the  leaves  to  dry  gradually,  and  assume  a good 
yellow  colour,  and  to  create  a slight  fermentation  in  them, 
while  allowing  such  a circulation  of  air  between  the  plants 
as  will  facilitate  the  gradual  escape  of  the  moisture  from 
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them,  and  prevent  the  injurious  development  of  ammonia 
and  other  combinations  that  give  rise  to  had  flavour  in 
the  tobacco.  How  to  attain  this,  exercises  the  judgment 
of  the  cultivator,  who,  by  frequent  examination  of  the 
plants,  and  by  careful  observation  of  the  changes  going  on 
in  the  leaves,  will  soon  find  out  the  right  way. 

The  rods  should  be  placed  closer  together — (a)  when  the 
plants  are  much  wilted  on  reaching  the  shed ; ( b ) when 
the  air  is  very  dry,  and  the  temperature  is  high ; (c)  when 
the  leaves  of  the  plant  are  very  thin  and  contain  little 
water.  Plants  which  have  the  leaves  closely  arranged  on 
the  stems  must  be  hung  farther  apart.  When  the  air  is 
very  dry,  and  there  is  a strong  breeze,  the  windows  must 
be  closed.  If  this  is  not  sufficient,  water  may  be  poured 
on  some  heaps  of  sand,  to  create  a moist  atmosphere  in  the 
shed.  When  the  stems  of  the  plant  are  very  thick,  and 
consequently  contain  much  sap,  it  is  beneficial  to  open  the 
windows,  especially  at  morning  and  evening,  for  some 
hours,  that  the  wind  may  pass  over  the  butt-ends.  As  the 
windows  are  situated  above  the  lowest  tier,  the  leaves  will 
not  be  much  affected  by  it. 

The  leaves  must  be  examined  carefully  every  day ; one 
plant  may  progress  very  well,  whereas  another  close  by 
may  decompose  too  rapidly,  and  another  too  slowly. 
Although  no  change  of  weather  occur,  it  may  yet  be 
necessary  to  alter  the  position  of  the  rods,  in  order  that 
each  plant  and  leaf  may  receive  air  in  such  a degree  as  is 
most  conducive  to  its  proper  decomposition.  Any  change 
in  tho  weather  necessitates  different  arrangements.  The 
plant  should  remain  on  tho  lower  tier  until  tho  leaves 
have  turned  yellow,  which  will  take  place  within  G-10 
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days,  according  to  circumstances  ; after  this,  they  are  hung 
on  the  upper  tiers.  There  they  should  he  more  apart, 
each  plant  hanging  free.  When  on  the  upper  tiers,  the 
tobacco  may  be  said  to  he  in  the  free-hang ; and  when  on 
the  lowest  tier,  in  the  close-hang.  The  object  in  hanging 
the  plants  more  apart  on  the  upper  tier  is  to  dry  them 
more  rapidly  there,  and  for  this  purpose,  the  shutters  may 
be  opened,  unless  there  be  a strong  dry  wind.  The  light- 
yellow  colour  of  the  leaves  should  change  into  a dark 
yellow-golden  or  light-brown  colour.  After  hanging  on 
the  upper  tier  for  about  a week,  the  veins  of  the  leaves 
will  be  nearly  dry,  leaving  only  the  midribs  pliant.  The 
drying  of  the  leaf  and  the  changing  of  its  colour  proceed 
gradually,  commencing  from  the  margin  and  proceeding  to 
the  midrib.  At  this  time,  the  plants  are  hung  closer 
together,  the  evaporation  from  the  leaves  being  little,  and 
the  space  and  sticks  being  required.  The  plants  hanging 
on  two  or  three  sticks  may  be  hung  on  one  stick.  All  the 
windows  may  be  kept  open  from  this  time ; the  tobacco 
may  also  be  brought  into  an  open  shed,  or  even  hung 
outside  exposed  to  the  sun.  In  about  a week  more,  the 
midribs  will  be  entirely  dried  up,  and  the  tobacco  will  be 
fit  for  stripping.  In  some  climates,  it  may  be  necessary  to 
facilitate  the  drying  by  the  aid  of  artificial  heat.  For  this 
purpose,  heated  air  should  be  conducted  into  the  drying- 
shed,  without  the  tiro,  or  the  products  of  combustion, 
being  admitted. 

Pursley  warns  tobacco  growers  that  the  plant  should  not 
be  exposed  to  the  weather  after  it  is  cut,  but  should  “ be 
immediately  conveyed  to  the  barn  and  hung  up.  As  soon 
as  it  gets  about  half  yellowed,  a slow  fire  should  bo  started 
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under  it ; if  made  too  liot  at  first,  the  tobacco  will  turn 
black.  About  the  second  day  the  ends  of  the  leaves  will 
begin  to  curl  up ; then  the  fire  should  be  gradually 
increased,  till  it  heats  the  tobacco  blood  warm ; it  should 
be  kept  up  so  till  the  leaf  is  thoroughly  cured.  If  this 
rule  be  strictly  adhered  to,  the  tobacco  will  be  cured 
bright.  The  brighter  it  is  cured  the  better  it  sells. 

“ Our  barns  are  generally  built  of  logs,  some  have 
frames.  The  barn  should  be  made  tight  up  to  the  tobacco, 
which  should  hang  about  8 feet  from  the  ground ; above 
this  leave  cracks  or  air-holes,  sufficient  for  free  ventila- 
tion. A barn  to  hold  2^  acres  of  tobacco,  which  is  as 
much  as  one  man  can  attend  to,  should  be  24  feet  square. 
It  should  have  5 tiers  of  poles,  the  lowest  about  6 feet 
from  the  ground  ; these  should  extend  across  the  barn,  and 
be  fastened  at  each  end  into  the  walls.  The  poles  should 
be  4 feet  apart,  and  the  tiers  directly  one  above  another. 
The  sticks  which  contain  the  tobacco  should  be  placed 
within  8 inches  of  each  other,  on  all  the  poles  except  the 
bottom  ones,  which  should  be  left  vacant  directly  over  the 
fire.  When  tobacco  is  nearly  cured,  it  very  readily  catches 
fire.  If  there  be  a wet  spell  of  weather  before  the  stalks 
are  thoroughly  dry,  build  a fire  under  the  tobacco  suffi- 
ciently hot  to  keep  it  dry.  It  should  not  get  damp  and 
pliant  until  the  stalks  are  dry,  then  it  may  be  allowed  to 
get  damp.” 

Libhart  recommends  that  the  shed  “ be  constructed  of 
timbers  strong  enough  to  resist  storms,  and  boarded  ‘ up 
and  down.’  About  evory  3 feet  one  board  should  be 
hinged,  to  readily  open  and  shut.  If  it  is  intended  to 
split  and  lath  the  tobacco,  the  inside  of  the  shed  must  be 
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divided  by  rails  into  widths  to  accommodate  the  lath,  and 
likewise  into  tiers,  one  above  the  other,  far  enough  apart 
to  allow  the  stalks  to  bang  froim,  well  separate.  The  frame 
of  rails  and  timbers  inside  the  shed  destined  to  sustain  the 
weight  of  the  tiers  of  tobacco  (which,  when  green,  is 
exceedingly  heavy)  should  be  strongly  constructed,  so  as 
to  preclude  the  possibility  of  breaking  down,  for  if  this 
should  happen  to  the  upper  tier,  in  all  probability  the 
whole  would  be  tumbled  to  the  ground.” 

The  housing  of  the  crop  proceeds,  says  Dennis,  “ as 
fast  as  it  is  cured  up  on  the  scaffold,  or  as  the  indications 
of  rain  make  it  necessary,  care  being  taken  not  to  bruise 
or  tear  it  in  hauling.  The  sticks  of  tobacco  may  be  piled 
upon  the  waggon  or  cart,  and  hauled  to  the  bam  and 
hung  up,  commencing  in  the  highest  part  of  the  building, 
and  filling  up  as  you  go  downwards.  If  the  leaves  are 
pretty  well  cured,  you  may  hang  it  so  as  to  touch,  without 
crowding  it ; if  not,  there  should  be  a little  space  between. 
If  a cold,  rainy  spell  comes  on,  you  will  need  to  introduce 
some  means  of  artificial  drying.  A trench  is  sometimes 
dug,  and  a log  or  two  of  wood  placed  in  it,  and  a fire 
made,  taking  care  to  remove  the  tobacco  immediately 
over  the  fire,  and  avoiding  much  blaze.  This  is  dangerous, 
and  a better  plan  is  to  make  a trench  across  the  floor  of 
the  bam,  of  mason-work,  covered  with  sheet-iron,  and 
leading  from  a furnace  outside  the  house  on  ono  side,  to 
a chimney  at  a safe  distance  on  the  other.  The  colour 
and  quality  of  tobacco  may  be  improved  by  hanging  it 
closely  and  curing  by  artificial  heat,  watching  that  it 
does  not  become  ‘funked,’  or  moulded,  while  curing;  but 
the  best  plan  for  a beginner  is  to  dry  it  safely,  and  make 
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a sure  crop,  experimenting  as  he  goes  along,  in  order  to 
improve  the  quality,  as  he  may  safely  do  so.  When  the 
stalk  becomes  dry  and  entirely  cured,  which  will  not 
usually  be  for  some  weeks,  the  crop  is  ready  to  4 strip.’ 
The  hanging  tobacco  yields  to  the  influence  of  a rainy 
day  or  a foggy  morning,  and  4 comes  in  case,’  or  softens, 
so  it  will  not  crumble.  It  must  never  be  handled  when 
dry.  When  it  is  just  soft,  not  damp,  or  when  it  is  barely 
so  soft  that  it  can  be  handled  (if  it  is  approaching  that 
softened  state),  it  may  be  taken  down  and  taken  off  the 
sticks,  and  4 bulked,’  by  piling  it  alongside  a partition,  or 
by  itself,  with  the  butts  of  the  stalks  outward  in  every 
direction,  and  the  tops  or  leaves  in  the  centre.  Several 
hundred  pounds  may  be  thus  bulked  down,  and  can  be 
worked  up  while  the  hanging  tobacco  has  gone  out  of 
case,  and  cannot  be  touched.” 

According  to  Bishop,  it  usually  requires  about  12 
weeks  to  cure  the  plants  thoroughly,  that  is,  so  that 
there  is  no  more  juice  in  the  leaves  or  leaf-stems ; it 
matters  not  if  the  main  stalk  is  not  dry,  you  need  not 
expect  it,  and  there  will  be  green  leaves  that  will  not 
cure  but  freeze  while  green  and  are  worthless.  He  calcu- 
lates that  to  44  hang  an  acre  of  good  tobacco  requires  a 
building  about  30  by  24  feet  with  15-feet  posts.  Two 
girths  should  be  framed  into  the  posts  on  all  sides  of  the 
building ; one  5 feet  above  the  sill,  and  the  other  10  feet 
above,  to  rest  the  poles  on,  also  to  nail  the  covering 
boards  to.  This  gives  a space  of  5 feet  for  each  tier 
of  plants.  Have  a beam  run  across  the  centre  of  the 
building,  with  a post  in  the  middle  with  girths  to 
correspond  with  those  on  the  side,  extending  lengthwise 
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through  the  middle  of  the  building  for  the  poles  or  rails, 
each  12  feet  in  length,  to  be  laid  upon  ; or  if  sticks  are 
to  be  used  (as  hereafter  described)  lay  rails  or  poles  once 
in  4 feet  for  the  sticks  to  rest  upon.  Place  a ventilator 
upon  the  centre  of  the  roof,  and  have  one  board  in  every 
4 feet  hung  on  hinges,  to  be  opened  or  closed  at  pleasure. 
If  made  with  a floor  and  a cellar  underneath,  to  let  down 
the  tobacco  into  when  ready  stripped,  it  is  all  the  better. 
We  will  now  return  to  the  crop,  and  commence  hanging 
it.  A common  way  of  doing  it  is  by  tying  with  common 
twine.  Tie  the  end  of  the  string  tightly  around  the  butt 
of  one  plant,  and  by  placing  it  against  the  side  of  the 
pole  nearest  you,  put  another  plant  on  the  opposite  side 
and  carry  the  string  over  and  around  it,  placing  the  plants 
alternately  on  each  side  of  the  pole  until  filled,  then 
fasten  the  string,  place  the  pole  in  the  right  place  (it 
should  be  nearly  right  before  it  is  filled),  and  commence 
on  the  next  one  in  like  manner,  having  some  one  to 
hand  the  plants  as  wanted.  As  to  how  thick  to  hang  it 
depends  upon  the  size  of  the  plants,  but  in  good-sized 
tobacco  about  9 inches  on  each  side  is  close  enough,  that 
will  be  from  30-32  on  each  pole  of  12  feet ; place  the 
poles  15-18  inches  apart.  Another  method  of  hanging, 
much  practised  and  approved  by  many,  is  to  hang  on 
slats  or  sticks  sawed  out  4 feet  long,  inches  wide,  and 
-f  inch  thick.  Chestnut  timber  is  generally  used  hero. 
The  common  lath  answers  very  well  for  this  purpose. 
An  iron  made  something  like  a chisel  is  used  to  slip  on 
to  one  end  of  the  sticks,  which  are  sharpened  a little  at 
one  end  to  receive  it.  It  is  mado  about  8 inches  long, 
wedge-shaped  at  the  small  end,  and  a socket  £ inch  by 
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1 inch,  to  slip  on  to  the  sticks.  When  ready  for  use  have 
a place  fixed  near  where  you  unload,  to  hold  one  of  these 
sticks  out  at  right  angles  from  a post  and  about  4 feet 
from  the  ground.  Let  the  plants  he  handed  you  from 
the  load  and  slip  them  on  the  stick,  piercing  the  stalk 
about  6 inches  from  the  butt ; put  6 or  7 plants  of  medium 
size  on  each  stick,  thicker  if  smaller ; when  hung  it  will 
appear  as  in  Fig.  9.  As  each  stick  is  filled,  it  may  be 
carried  to  its  place  in  the  barn.  In  getting  them  to  the 
top  of  the  barn,  they  may  be  handed  up  with  a pitchfork, 
lifting  them  by  the  middle  of  the  sticks.  These  sticks 
should  be  about  8 inches  apart.  I think  a greater  amount 
can  be  put  into  a given  space  by  this  method  without 
danger  of  sweating,  as  it  is  more  evenly  distributed.  The 
loose  leaves  that  have  been  broken  off  while  handling,  may 
be  cured  by  placing  4 or  5 together  and  securing  to  a 
small  pole,  in  the  same  way  as  plants  are  hung  with  twine.” 
Hanging  is  done  in  the  following  manner  : — “ The 
1 hanger  ’ stands  in  an  erect  position,  having  for  a foot- 
hold the  poles  on  the  tier  below  the  one  which  he  is 
hanging ; he  has  a ball  of  tobacco-twine  (a  twine  made  of 
flax,  procurable  at  any  seed-store)  which  for  convenience 
is  carried  in  the  bosom  of  the  loose  blouse  generally 
worn ; he  stands  with  the  left  side  to  the  pole  on  which 
the  tobacco  is  to  be  hung,  left  arm  over  it ; the  stalk  of 
tobacco  is  handed  to  him  by  a boy  whose  duty  it  is  to 
pass  it  to  him ; the  stalk  is  then  taken  in  the  left  hand 
and  placed  against  the  side  of  the  pole,  the  butt  projecting 
an  inch  or  two,  around  which  projection  the  twine  is 
wound  from  loft  to  right  (the  twine  having  previously 
been  fastened  to  the  pole);  the  next  stalk  is  placed  on 
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the  other  side  of  the  pole,  just  far  enough  along  so  that 
the  leaves  of  the  two  stalks  will  not  touch  and  ‘pole- 
bum,’  and  so  continue,  the  stalks  being  hung  alternately 
on  the  sides  of  the  pole,  as  seen  in  Fig.  9.  After  the 
house  is  filled,  some  put  fires  under  the  crop  to  hasten  its 


Fig.  9. 


Tobacco-house. 

drying  ; but  it  is  found  by  experience  that  the  practice  is 
not  a good  one.” 

Bishop  describes  the  common  size  of  tobacco-house  as 
about  100  feet  long  by  24  feet  wide,  posts  17  feet  long, 
and  built  upon  a wall  18  inches  high ; the  buildings  are 
framed  with  girths  from  bent  to  bent,  for  boarding  up 
and  down,  the  bents  being  12  feet  apart.  The  external 
appearance  is  illustrated  in  Fig.  10.  “ The  boards  for 
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closing  up  the  building  should\  be  1 foot  wide,  and  at 
intervals  of  about  5 feet  a board  should  be  hung  with 
light  strap  hinges,  to  serve  as  a ventilator  to  admit  light 
and  dry  air,  and  to  exclude  damp.  These  ventilators  or 
doors  must  be  closed  on  frosty  nights,  but  in  fair  dry 
weather  should  remain  open.  The  tobacco  poles,  the 
ends  of  which  rest  upon  the  bents,  should  be  about 


Fig.  11. 


13  feet  long,  2 inches  thick  by  6 inches  wide,  of  some 
light  timber,  such  as  elm  or  basswood,  and  when  hung 
with  tobacco  should  be  8-10  inches  apart.  A large  door 
should  be  placed  at  either  end  for  ingress  and  egress. 
The  poles,  of  which  there  should  be  4 tiers,  are  laid  from 
bent  to  bent,  resting  the  ends  of  the  cross  beams  in  the 
bent,  tiers  4 feet  4 inches  apart.”  A sectional  view  of  the 
barn  is  shown  in  Fig.  11. 

White  suggests  that  stables,  sheds,  and  barn  floors  can 
be  arranged  “ so  as  to  hang  up  an  acre  or  two  by  setting 
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stanchions  with  holes  mortised  in  them  to  hold  rests  for 
your  poles  about  4^  feet  apart.  Set  such  ones  on  either 
side  with  a very  stout  rail,  one  end  in  either  post.  Set 
these  as  often  as  you  may  need  them,  depending  on  the 
length  of  your  poles.  No  poles  should  be  so  long  as  to 
sag  very  much  when  filled  with  plants.  But  for  another 
reason  I would  build  a house  expressly  for  hanging  and 
storing  tobacco.  Make  it  of  good,  liberal  dimensions, 
30  feet  wide,  by  40  or  more  in  length;  posts,  14  feet, 
with  two  tiers  of  girths  for  poles  to  rest  on  ; one  tier  can 
hang  on  the  beams,  and  another  above  on  the  purlin 
plates,  thus  hanging  4 tiers  under  the  same  roof.  Venti- 
late by  a ventilator  in  the  roof,  also  by  hanging  every 
other  board  of  the  siding  on  hinges.  For  such  a build- 
ing, I would  have  a tight  floor  to  the  whole,  and  under- 
neath a good  walled  cellar  lighted  with  suitable  windows, 
and  chimney  in  one  corner,  with  a stove,  to  keep  fire  in 
in  very  cold  weather,  to  work  by  when  stripping  the 
tobacco.  For  poles  to  hang  on,  I would  get,  if  possible, 
straight,  slim,  white  pine  staddles  about  4-5  inches  in 
diameter ; shave  the  bark  off  smooth,  and  we  have  poles 
that  will  last  and  remain  straight  a lifetime,  if  kept  housed. 

“Having  provided  all  required,  even  to  the  strong 
cotton  or  hemp  twine  for  tying  up  the  tobacco,  have  a 
good  man  to  hand  it  to  you.  Commence  by  tying  the 
end  of  your  twine  around  tho  butt  of  a plant,  about 
2 inches  from  the  end,  in  a slip  or  loose  knot ; place  this 
plant  at  one  side  of  the  polo  near  the  end,  your  hand 
carrying  the  twine  over  the  pole ; on  the  opposite  side  of 
the  pole,  about  6 inches  along,  placo  another  plant,  and 
with  a single  turn  of  the  twine  around  it  from  before, 
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round  back,  and  by  drawing  it  close,  tbe  plant  is  secure. 
Proceed  thus  till  you  bave  filled  your  pole  ; then  with  a 
knife,  cut  a notch  in  the  pole  and  draw  your  twine 
through,  and  it  is  fast.  You  can  now  cut  it  off  and  com- 
mence another  pole.  Place  the  poles  far  enough  apart  to 
prevent  the  tobacco  crowding  ; about  1 foot  will  do.  In 
this  manner  you  will  have  a row  of  plants  hanging  on 
each  side  of  the  pole  about  1 foot  apart.  The  man,  in 
handing  up,  should  take  the  plant  by  the  butt,  carefully 
from  the  pile  or  load,  raise  it  up  and  gently  shake  it  side- 
ways, to  shake  off  dirt  and  loosen  the  leaves  when  stuck 
together,  and  also  adhering  to  the  stalk ; with  the  other 
hand,  take  hold  about  midways  of  the  stalk  and  pass  to 
the  one  tying  up,  enabling  him  to  receive  the  plant  in 
such  a way  as  to  not  need  to  shift  it  in  his  hand,  but  to 
place  it  immediately  into  its  position  beside  the  pole. 
All  leaves  which  are  accidentally  or  otherwise  broken 
from  the  plants,  should  be  gathered  up  each  day,  and 
hung  three  or  four  in  a bunch,  the  same  way  as  the 
plants,  or  string  them  on  a string ; the  latter  is  the  best 
way — with  a large  needle-thread,  a suitable  cord,  and  on 
to  this  string  the  leaves  one  at  a time,  by  running  the 
needle  through  near  the  end  of  the  stem.  These  can  be 
hung  by  attaching  the  two  ends  to  some  suitable  nail, 
and  having  it  remain  stretched.  In  this  way  they  will 
cure  very  well. 

“ Having  housed  the  whole  of  your  crop,  give  it  all  the 
air  you  can,  by  opening  doors,  shutters,  &c.  Let  them 
remain  open  during  pleasant  weather,  remembering  to 
close  them  in  wet,  damp  weather,  as  well  as  nights  ; and 
also  shading  the  crop  so  far  as  may  be  from  the  direct 
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rays  of  the  sun,  to  prevent  blanching.  When  it  has 
nearly  cured,  shut  it  up  and  let  it  remain  till  perfectly 
cured.  This  may  be  known  by  the  stem  of  the  leaves 
being  dried  up,  so  that  no  green  sap  will  show  itself.  If 
you  have  hung  in  your  stables  and  other  places  that  you 
wish  to  use,  it  will  be  necessary  to  take  it  down  and  strip 
it  at  the  first  favourable  opportunity,  which  is  described 
farther  along.  The  separate  building  elsewhere  described 
is  to  be  preferred,  as  it  does  not  necessitate  any  imme- 
diate hurry  in  getting  it  down.  In  such  it  can  be 
allowed  to  hang  and  freeze  and  thaw  two  or  three  times, 
which  improves  the  colour  and  weight,  and  will  give 
more  leisure  in  stripping,  &c.  Watch  a favourable  time, 
when  it  rains  and  is  damp,  to  open  your  buildings,  and 
let  in  the  damp  air  till  the  tobacco  is  damped,  so  that  it 
can  be  handled  without  any  danger  of  breaking  the  leaves. 
It  need  not  get  too  damp,  as  in  that  case  it  is  liable  to 
injure  in  the  pile  before  you  can  get  it  stripped.  It  will 
gain  dampness  from  the  stalk.” 

The  Cuban  tobacco  planter,  according  to  Davis,  “ would 
force  the  drying  in  wet  weather  and  retard  it  in  dry 
weather,  as  either  extreme  is  injurious ; the  wet  is 
injurious,  as  the  leaves,  when  they  change  from  the 
natural  colour  to  a pale  yellow  and  light  brown,  easily 
mildew;  when  dry,  as  before-named,  it  is  taken  down. 
Damp  weather  is  best,  so  as  not  to  break  the  leaves,  which 
are  immediately  stripped  from  the  stalks  and  sorted  into 
as  many  grades  as  the  market  may  require,  from  one  to 
tour  and  even  more  grades,  as  ‘ bright  yellow,  dull,  seconds, 
and  ground-leaves.’  But  I seo  no  necessity  for  but  three 
grades,  as  the  over-ripe,  the  unripe,  and  the  just  ripe  at 
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cutting,  and  when  properly  dried  they  show  their  grade 
plain  enough  to  sort.  After  being  stripped  and  sorted, 
they  are  to  be  separately  piled  (‘  bulked  ’ some  say)  in 
courses  of  leaves — 2,  4,  or  6 tiers  of  leaves,  stems  end  out, 
and  3-4  feet  high.  The  leaves  should  be  kept  straight  in 
all  these  handlings.  The  heap  should  be  made  up  each 
day  separate,  as  it  begins  to  make  tobacco  in  12  hours  or 
so,  by  fermenting,  which  is  variously  called  ‘ curing,’ 
‘ sweating,’  ‘ conditioning,’  &c.  Soon  as  the  heap  begins 
to  get  warm  it  should  be  re-piled,  putting  the  inner  tier 
out  so  as  to  equalize  the  fermentation ; some  re-pile  several 
times  and  some  none ; but  the  fermentation  should  be  kept 
equal,  and  if  covered  with  old  sail-cloth  it  can  be  regu- 
lated. This  fermenting  is  allowed  to  proceed  for  4-6 
weeks  by  careful  manufacturers  ; as  it  is  the  process  that 
makes  the  tobacco  to  suit  the  taste  of  tobacco-epicures  it 
should  be  carefully  done,  yet  many  do  it  in  a careless 
manner,  and  thus  have  an  article  so  poor  as  to  not  find 
many  lovers.  At  the  end  of  the  4-6  weeks  the  Cuba 
grower  would  have  one  side  of  each  leaf  slightly  moistened 
with  the  decoction  of  tobacco,  which  is  made  by  letting 
some  leaves  rot  in  clean  water,  and  then  he  would  tie  it 
up  in  hanks  of  25  or  30  leaves,  and  hang  one  day  for  dry- 
ing, then  take  it  down  and  pack  it  in  tight  casks  as  being 
best.  From  these  leaves  he  would  make  the  best  Cuba 
cigars.  The  Virginian  grower  would  not  wet  his  tobacco 
after  it  had  fermented,  but  simply  tie  it  in  hanks  so  that 
5 or  6 would  weigh  a pound,  and  then  pack  it  in  his  hogs- 
heads for  market ; and  this,  after  it  had  lain  from  one  to 
six  months  in  the  ‘ conditioning  bulks.’  ” 

Burton,  translating  from  Mitjen,  goes  more  fully  into 


CURING. 


101 


the  Cuban  practice.  He  advises  firstly  that  the  “ shoots 
and  the  sprouts  should  be  put  apart  from  the  principal 
tobacco,  with  which  it  should  never  be  mixed,  neither  in 
the  heaps  nor  in  the  packages.  The  day  after  the  tobacco 
has  been  cut  and  placed  in  the  curing-houses,  the  poles 
should  be  pushed  together,  making  thus  a compact  mass, 
with  the  object,  that  by  means  of  the  warmth,  which 
this  contact  produces,  the  fermentation  should  commence, 
called  madwadero.  In  this  state  it  should  remain  2 or  3 
days,  according  to  the  consistency  of  the  tobacco  and  the 
state  of  the  atmosphere.  By  means  of  this  first  fermenta- 
tion it  acquires  an  equal  and  a yellowish  colour : by  the 
second  or  third  day,  at  the  latest,  this  colour  should  be 
uniform,  and  then  without  loss  of  time  the  poles  should 
be  spread  apart,  and  given  all  the  ventilation  possible,  so 
that  fermentation  may  not  continue,  and  the  drying  of  the 
leaves  may  be  facilitated — care  being  taken  that  they  are 
not  exposed  to  the  dew,  the  sun,  nor  to  sprinkling  of 
water,  should  it  rain.  As  the  tobacco  dries,  the  poles 
should  be  hung  on  higher  pegs,  so  as  to  leave  the  lower 
ones  unoccupied  for  the  fresh  leaves  brought  from  the 
fields.  This  operation  should  be  performed  early  in  the 
morning  whilst  the  leaves  are  flexible  and  soft ; because 
later  in  the  day  they  become  crisper,  and  are  more  apt  to 
tear. 

“ It  is  not  judicious  to  allow  the  tobacco  to  dry  too  pre- 
cipitately, by  exposing  it  to  a very  strong  current  of  air, 
because  strong  wind  greatly  injures  its  quality ; many 
leaves  break,  and  that  silkiness  of  appearance  is  destroyed 
which  good  leaves  should  have,  and  which  it  is  desirable 
to  preserve.  During  heavy  winds  the  doors  of  the  drying- 
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house  should  be  kept  closed;  they  should  also  he  kept 
closed  if  there  is  much  dampness  in  the  atmosphere  occa- 
sioned by  heavy  and  continuous  l ain.  Dampness  causes 
mildew,  which  shows  itself  first  in  the  points  of  the  leaves, 
and  is  the  commencement  of  the  rot.  Under  these  circum- 
stances, and  to  check  this  evil,  it  is  convenient  to  spread, 
or  part  the  poles  a little ; and  if  the  rains,  or  the  excess 
of  humidity  continue,  fires  should  be  kindled  and  smoke 
made  in  the  curing-houses,  opening  at  the  same  time  the 
doors  and  the  windows,  so  as  to  facilitate  the  circulation 
of  air  whilst  the  smoking  is  going  on. 

“ After  the  tobacco  is  thoroughly  dry,  it  should  be 
placed  on  the  highest  beams,  or  pegs,  of  the  framework 
which  support  the  poles,  squeezing  them  compactly 
together.  This  must  he  done  in  the  morning  whilst  the 
leaves  are  soft,  and  all  this  should  he  done  with  a view  of 
protecting  it  from  the  effects  of  change  in  the  atmosphere. 
The  house  should,  after  this,  he  kept  closed,  until  it  is 
time  to  make  the  heaps. 

“ The  object  of  heaping  up  the  tobacco  is  to  produce  a 
second  fermentation,  so  as  to  equalize  the  colour  of  the 
leaf  and  wear  out  of  it  that  excess  of  gluten  or  resinous 
matter  which  is  natural  to  the  plant ; this  fermentation 
makes  tho  leaves  more  silky  and  ductile,  and  gives  them 
a more  agreeable  flavour.  Tho  place  for  making  tho  heaps 
should  bo  prepared  boforehand,  in  one  or  more  of  the 
rooms  of  the  tobacco-house,  by  making  a kind  of  box 
lined  with  ijaguas  (sheets  of  palm-tree  bark)  at  the  bottom 
and  the  sides,  the  baso  is  a boarding  on  which  should  be 
placed  a sufficient  quantity  of  dry  plantain  loaves,  which 
serve  as  a bed  for  tho  heaps. 
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“ In  the  months  of  April  or  May,  when  the  rainy  season 
commences,  the  poles  which  are  on  the  highest  pegs  of  the 
scaffolding  should  he  taken  down  and  placed  somewhat 
apart,  one  from  the  other,  on  the  lower  pegs.  The  doors 
of  the  house  should  he  left  open  at  night,  so  that  the 
humidity,  from  the  atmosphere  may  entei',  and  when,  in 
the  morning,  the  tobacco  is  found  to  be  soft  and  silky,  it 
is  fit  to  he  placed  in  heaps.  The  pairs  of  leaves  should 
then  he  collected  in  armfuls,  with  all  the  hits  of  stalks 
placed  in  one  direction;  the  leaves  that  may  he  found 
doubled  or  crooked  should  he  smoothed  out,  and  each  arm- 
ful should  he  placed  in  layers  in  the  heaps,  placing  the 
first  layer  at  the  bottom  with  all  the  woody  pieces  of  the 
stalk  touching  the  yagua  which  forms  the  sides  of  the 
case;  other  layers  should  he  placed  with  the  stalk 
reversed,  and  in  this  manner,  crossing  the  leaves,  the  pile 
should  he  raised  up  level.  When  a pile  has  a sufficient 
height,  another,  and  another,  is  made  until  the  tobacco  is 
finished  or  the  case  is  full,  so  that  each  heap  may  form  a 
compact  mass  of  leaves  protected  by  the  pieces  of  stalk  all 
round,  which  should  never  touch  the  leaves,  but  only 
touch  each  other.  When  tho  heaps  have  been  thus  made, 
they  should  he  covered  with  dry  plantain  loaves,  or  palm 
skins,  and,  in  front,  by  palm  leaves. 

“ Tobacco  should  not  ho  packed  thus  wlion  it  is  too 
damp,  because  a very  strong  fermentation  would  ensue, 
which,  if  kept  up  longer  than  necessax-y,  would  pass  to 
putrefaction.  The  tobacco  only  requires  to  he  soft,  or 
flexible,  before  packing,  so  as  to  produce  a certain  degree 
of  heat,  neither  is  it  convenient  to  pack  tobacco  when 
too  dry,  for  then  it  would  not  ferment  at  all,  nor  would 
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any  beneficial  results  be  produced.  When  it  has  been 
packed  sufficiently  soft,  it  undergoes  after  the  second  or 
third  day  a degree  of  heat  of  110°  to  120°  F.  in  the  centre 
of  the  heap,  and  if  it  does  not  acquire  this  degree  of  beat 
it  is  because  it  has  been  packed  too  dry. 

“We  have  already  said  that  reaping  or  cutting  tobacco 
should  be  performed  in  three  distinct  sections,  preserving 
always  a distinction,  consequently  the  crown  leaves  should 
form  one  heap,  or  one  set  of  heaps ; the  second  and  third 
pairs  another,  or  others  ; the  fourths  and  the  fifths  others ; 
and  lastly,  the  capaduras  (second  shoots  from  the  same 
plants)  others.  This  system,  besides  having  the  advan- 
tages which  we  have  in  another  place  described,  greatly 
facilitates  the  sorting  of  the  leaves,  as  the  different 
qualities  are  from  the  first  kept  apart,  and  scarcely  any 
other  work  remains  to  be  done  than  that  of  taking  out 
the  broken  leaves.  Tobacco  should  be  kept  for  at  least 
30  days  in  heaps,  after  which,  sorting  and  choosing  the 
leaves  may  commence,  beginning  first  with  the  heaps  of 
the  inferior  qualities.” 

Stripping. — Stripping  may  be  performed  at  any  time, 
provided  the  leaves,  after  being  once  properly  dried, 
have  again  become  pliable.  For  stripping,  such  a number 
of  plants  as  will  furnish  work  for  several  days  are  taken 
down  on  a morning,  when  the  plants  have  absorbod  some 
moisture,  and  have  become  elastic;  they  are  put  in  a 
heap,  and  proporly  covered,  to  check  evaporation.  If, 
however,  the  night  air  should  bo  so  very  dry  that  tho 
loaves  cannot  absorb  sufficient  moisture  to  become  pliablo, 
a moist  atmosphere  can  be  created  either  by  steam,  or  by 
pouring  water  on  tho  floor,  or  by  keeping  vessels  with 
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water  in  the  shed.  If  this  cannot  be  done,  the  tobacco 
must  remain  hanging  until  there  is  damp  weather.  Under 
no  condition  should  the  tobacco  be  stripped  when  not 
pliant,  that  is  if  the  leaves  are  so  brittle  that  they  would 
break  when  bent  or  rolled.  The  best  arrangement  is  to 
keep  the  drying-shed  and  stripping-room  separate,  since 
the  latter  requires  to  be  more  moist  than  the  former.  A 
cellar  under  the  drying-shed  is  best  suited  for  stripping. 
It  should  be  large  enough  to  admit  of  the  erection  of  a 
scaffold  to  receive  the  tobacco. 

Pursley  looks  upon  stripping  as  being  labour  suited  to 
damp  weather.  He  says,  “ the  lugs,  shipping,  and  manu- 
facturing, which  are  worst,  medium,  and  best  qualities, 
should  be  separated  at  stripping.  The  ‘ lugs,’  or  worst 
quality,  are  found  at  the  bottom  of  the  plant ; they  are 
chaffy  and  light  leaves,  and  should  be  stripped  from  the 
stalk  and  tied  in  bundles  by  themselves  with  all  of  the 
ragged,  black,  and  injured  leaves.  The  second  quality, 
or  ‘ shipping  tobacco,’  is  a grade  above  the  lugs ; it  is 
the  red  or  brown  tobacco ; this  should  also  be  tied  in 
separate  bundles.  The  best,  or  ‘ manufacturing,’  is  the 
finest  and  brightest  leaves,  and  should  be  put  in  bundles 
by  itself.  In  stripping,  the  stems  of  tho  loaves  should 
be  broken  off  as  close  as  possible  to  the  stalk ; this 
adds  to  the  weight  of  the  tobacco.  In  forming  a bundle, 
the  butts  of  the  leaves  should  be  placed  evenly,  and 
closely  together,  and  pressed  tightly  in  the  hand ; then 
a leaf  should  be  folded  to  form  a wrapper  2 inchos  in 
width ; then  wrap  it  tightly  and  smoothly  around  the 
butts  of  tho  leaves,  winding  it  from  tho  end  down,  about 
2.^  inches,  then  open  tho  bundle  in  tho  middle,  and  tuck 
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the  wrapper-leaf  through  the  opening,  and  draw  it  snug, 
so  that  when  the  opening  is  closed  the  wrapper-leaf  will 
remain ; this  forms  a bundle  which  we  call  a ‘ hand  of 
tobacco.’  The  hands  should  he  strung  on  sticks,  and 
hoisted  up  in  the  barn  on  the  tier-poles ; 18-20  hands 
may  he  put  on  each  stick,  at  equal  distances  apart.” 
Lihhart  expresses  his  opinions  on  stripping  in  the  fol- 
lowing words.  “ At  the  setting  in  of  a warm,  drizzling, 
wet,  foggy  spell  of  weather,  the  shed  must  he  opened  on 
all  sides  to  allow  the  damp  atmosphere  to  pervade  the 
whole  interior ; after  the  dry  leaves  have  become  damp 
enough  to  allow  handling  in  any  degree  without  breaking, 
the  stalks  must  he  taken  off  the  lath  or  pulled  down  and 
laid  in  heaps  about  18  inches  or  2 feet  high,  and  any 
desired  length ; if  it  is  not  intended  to  strip  it  imme- 
diately, it  should  he  conveyed  to  a cellar  or  other  apart- 
ment, where  it  will  remain  damp  ; it  should  not,  however, 
he  suffered  to  remain  longer  than  2 or  3 days  in  heaps, 
without  examination,  as  there  is  sometimes  sufficient 
moisture  remaining  in  the  stalks  or  frozen  leaves  to 
create  heat  and  rot  the  good  tobacco.  If  found  to  be 
heating,  it  should  bo  changed  about  and  aired  and  be 
stripped  immediately.  If  found  to  be  drying  out,  further 
evaporation  may  be  checked  by  covering  the  heaps  with 
damp  straw  or  corn-fodder.  Tobacco  is  usually  stripped 
into  two  qualities,  ‘ ground-leaf,’  or  ‘ fillers,’  and  ‘ wrap- 
pers ’ ; the  leaves  that  lie  next  the  ground,  generally 
from  2 to  4,  are  always  more  or  less  damaged  by  sand 
beaten  on  by  the  rain  and  other  causes,  henco  they  only 
command  about  half  the  price  of  the  good  tobacco  or 
‘ wrappers.’  The  ground-leaves  are  taken  off  first  and 
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tied  up  separately  in  bunches.  With  a bunch  clasped 
in  one  hand,  take  a leaf  and  wrap  it  around  (beginning 
at  the  end  of  the  bunch),  confining  the  end  under  the 
first  turn,  continue  to  wrap  smoothly  and  neatly  until 
about  3 inches  of  the  leaf  remains,  then  open  the  bunch 
in  the  middle  and  draw  the  remaining  part  of  the  leaf 
through.  This  forms  a neat  and  compact  ‘hand,’  that 
will  bear  a great  deal  of  handling  without  coming  open. 
After  the  ground-leaves  have  been  removed,  the  good 
leaves  are  stripped  off  and  tied  up  the  same  as  the  ground- 
leaves,  with  this  exception : the  leaves  of  each  stalk 
should  be  tied  in  a bunch  by  themselves,  to  preserve  a 
uniformity  in  colour  and  size,  as  tobacco  is  sold  in  the 
market  according  to  colour  and  size,  therefore  if  the 
leaves  of  a large  and  a small  plant,  or  of  a dark-coloured 
and  a light  one,  bo  tied  up  together,  it  at  once  diminishes 
the  appearance  and  value  of  the  crop.” 

Dennis  describes  strapping  as  being  “ performed  by 
holding  the  plant,  top  down,  with  the  left  hand,  while 
with  the  right  hand  tho  leaves  are  pulled  off,  taking  care 
to  have  the  stems  all  even  in  tho  hand,  so  that  tho  onds 
are  together.  When  10-15  leaves  have  thus  been  grasped 
by  tho  right  hand,  change  tho  handful  to  tho  loft  hand, 
and  with  the  right,  select  a leaf  and  wrap  it  around  the 
stems  at  tho  end,  so  as  to  bind  thorn  altogether  and  covor 
up  the  ends,  then  split  tho  other  loaves  apart  with  the 
finger,  and  pull  the  end  of  your  wrapping-loaf  through, 
and  you  have  a * hand  ’ of  tobacco.  A small  ‘ hand  ’ of 
loaves,  uniform  in  size  and  colour,  will  bo  found  tho  most 
desirablo  shape  to  tio  it  in,  resembling  Fig.  12.  The 
bottom  leavos  of  tho  plant,  and  all  torn  and  dofectivo 
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Fig.  12. 


leaves,  should  be  tied  up  by  themselves,  and  are  known 
as  ‘ lugs.’  These  ‘ hands  ’ should  be  ‘ bulked  ’ again,  with 
the  wrapped  end  out,  and  covered  with  straw,  or  any- 
thing that  will  retain  the  ‘ case,’  and  if  subject  to  imme- 
diate sale,  may  be  boxed  up  or  hauled  to  market.  If 

boxed,  it  should  be  put  in  tight 
boxes — if  hauled,  it  should  be 
kept  covered  until  unloaded. 
Care  must  be  taken  to  avoid 
‘high  case’ — extreme  dampness 
or  softness  in  bulking  tobacco 
after  it  is  stripped— as  it  may 
be  ‘ funked  ’ in  bulk,  and 
ruined ; and  it  should  not  be 
packed  in  that  condition  when 
it  is  liable  to  remain  long.  It 
is  a crop  that  is  never  off  of 
hands.” 

According  to  Perry  Hull, 
stripping,  or,  as  he  terms  it, 
“ picking,  ” should  not  take 
place  till  about  December ; 
“ at  least  not  until  the  fat  stems 
(main  stems  of  the  leaves,  which 
are  not  thoroughly  cured  at 
the  butt-end)  have  mostly  or  all  disappeared,  which 
they  will  have  done  by  that  time,  if  the  crop  reached 
maturity  before  harvesting.  The  operations  of  picking 
and  assorting  are  by  many,  who  make  only  two  classes  or 
qualities  of  the  tobacco,  carried  on  at  the  same  time.  By 
far  the  preferable  way  is,  especially  if  there  is  a very 
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large  crop  to  pick,  to  take  off  tlie  leaves  during  damp  or 
wet  weather,  tie  them  into  bundles  of  15-20  lb.,  with 
twine,  and  pack  it  away  into  cellars,  or  wherever  it  can 
be  kept  without  drying  up.  It  can  then  be  assorted  in 
any  kind  of  weather,  thus  gaining  considerable  time,  as 
two  will  pick  and  tie  up  in  this  way  as  much  during  one 
wet  spell  as  6 hands  would,  assorting  and  hanking  up,  at 
the  same  time.  Another  reason  why  the  last  practice  is 
preferable  is,  that,  by  the  former,  the  assorting  can  be 
but  indifferently  done ; whereas,  by  the  last,  it  can  be 
done  as  carefully  as  desired.  Tobacco  should  not  be 
allowed  to  get  too  wet  before  picking  ; in  fact,  should  not 
be  allowed  to  get  wet  at  all,  so  as  to  feel  wet,  only  just 
damp  enough  to  make  the  leaves  pliable,  so  as  to  handle 
and  pack  without  breaking  or  feeling  husky.  If  allowed 
to  get  wet,  before  picking,  it  is  next  to  impossible  to  get 
it  dried  to  the  proper  state  again  so  uniformly  but  that 
some  of  the  leaves  will  still  be  too  wet,  while  others  will 
be  dry  enough  to  crack  and  break.  So  if  the  rains  are 
long  enough  to  get  it  too  wet,  which  they  often  are,  by 
all  means  let  it  remain  upon  the  poles  until  the  next  wet 
spell.” 

Sorting. — Tobacco  intended  for  smoking  should  bo  care- 
fully sorted  when  stripped.  There  should  be  four  sorts  : 
1st,  large,  equally  good  coloured,  untorn  leaves;  2nd, 
loaves  of  good  size  and  colour,  but  torn ; 3rd,  leaves  of 
inferior  colour,  and  bottom  leaves  ; 4th,  rofuso,  shrivelled- 
np  leaves,  &c.,  to  which  may  bo  addod  tho  suckers 
No.  1 leaves,  when  thin,  elastic,  and  of  good  sorts,  aro 
mostly  valued  as  wrappers  (outside  covers)  for  cigars, 
No.  2 may  also  be  used  as  wrappers,  but  aro  less  valued 
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than  No.  1 ; they  are  adapted  for  fillers  and  cut  tobacco. 
The  different  sorts  are  kept  separate.  The  best  plan  is  to 
let  the  most  intelligent  man  strip  the  leaves  from  the 
stem,  and  at  once  separate  them  according  to  quality. 
The  leaves  should  then  be  made  into  hands,  i.  e.  10-20 
leaves  should  be  tied  together  by  twisting  a leaf  round 
the  end  of  the  stalks,  each  sort  being  attended  by  a special 
man,  to  avoid  mixing.  The  leaves  of  the  first  sort  being 
large,  10-15  will  be  sufficient  for  a hand  ; more  are 
required  of  the  other  sorts.  When  making  the  hands  of 
the  two  first  sorts,  each  leaf  is  taken  separately, 
smoothened  oma  flat  board,  and  left  there  while  another 
, is  treated  in  the  same  way,  continuing  thus  until  a suffi- 
cient number  is  ready  to  make  a hand.  When  the  hand 
is  ready,  it  is  laid  aside,  and  a weight  is  placed  upon  it  to 
keep  the  leaves  smooth. 

To  sell  well,  according  to  Perry  Hull,  tobacco  “ should 
be  assorted  into  three  classes  or  grades,  Wrappers, 
Seconds,  and  Fillers.  The  wrappers  will  include  the 
soundest,  best-coloured  leaves,  the  colour  (a  dark 
cinnamon)  should  bo  as  uniform  as  possible  ; this  quality 
should  include  nothing  but  what  is  fit  for  wrappers. 
The  Seconds,  which  are  used  as  binders  for  cigars,  &c., 
will  include  the  small  top  leaves,  of  which,  if  the  tobacco 
was  topped  too  high,  there  will  be  one  or  two  to  each 
plant — the  bad  colours,  and  those  leaves  somewhat 
damaged  by  worms  and  bad  handling,  but  not  so  much  so 
as  to  be  ragged.  The  third  class,  or  Fillers,  will  include 
the  balance  of  the  crop,  bottom  leaves,  ragged  leaves,  &c. 
The  tobacco  should  bo  done  up  into  hanks  of  about  ^ lb. 
each,  or  about  what  can  bo  encompassed  by  tho  thumb 
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and  fingers,  winding  at  the  butt  with  a pliable  leaf, 
drawing  the  end  through  the  hank  to  secure  it. 

The  Cuban  system  of  sorting  is  described  at  considerable 
length  by  Mitjen,  whose  remarks  are  interpreted  by 
Burton  as  follows.  The  operation  consists  in  “ separating 
one  from  the  other  the  different  leaves,  according  to  their 
strength  and  quality,  and  dividing  the  produce  of  the 
crop  into  various  classes.  These  are,  in  practice,  styled 
Libra,  1st  quality  ; Quebrado,  2nd  quality,  broken  ; 
Injuriado  de  primer  a ; Injuriado  de  segunda,  de  tercera,  de 
cuarta,  de  quinta,  de  sexta,  de  setima ; Libra  de  pie,  and 
capadura. 

“ Under  this  classification  it  is  presumed  that  attention 
has  been  bestowed,  not  only  to  the  special  quality  of  the 
leaf,  but  also  to  its  size,  and  its  state,  whether  whole  or 
broken ; but  it  is  very  seldom  that  exactness  is  found  in 
this  classification,  because  but  very  few  persons  possess 
the  requisite  skill  which  such  a complicated  mode  of  sort- 
ing requires.  Moreover,  by  the  abuse  of  mixing  in  one 
heap  all  kinds  of  leaves,  frequently  brought  in  from  the 
fields  all  mixed  together,  the  proper  sorting  of  tobacco 
becomes  a very  complicated  affair. 

“ This  kind  of  classification  and  nomenclature  iB,  more- 
over, absurd,  and  does  not  positively  represent  fixod 
qualities,  under  the  denomination  of  which,  prices  might 
be  arranged  which  would  serve  as  a guide  to  the 
merchant  as  well  as  the  grower.  In  a word,  the  names, 
with  which  the  different  qualities  of  tobacco  aro  to-day 
distinguished,  signify  nothing,  and  it  is  ridiculous  to  bo 
guided  in  business  by  thorn.  Until  this  kind  of  classifica- 
tion and  nomenclature  is  changed,  it  is  impossible  to 
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quote  the  mercantile  prices  for  the  different  qualities, 
because  the  name  does  not  represent  the  quality  ; and  this 
confusion  tends  greatly  to  the  prejudice  of  the  planter, 
and  the  merchant ; and  hinders  attaining  the  perfection 
after  which  we  should  strive. 

“We  have  shown  that  the  practice  of  making  a classifi- 
cation of  seven  Injuriados  must  not  be  taken  as  absolute. 
There  are  better  modes  of  sorting  in  which  a separation  of 
8,  and  even  9 Injuriados  should  be  made,  and  others,  and 
by  far  the  greater  proportion,  in  which  only  5 Injuriados 
should  be  separated ; so  that  the  quality  which,  in  one 
sorting,  would  appear  under  that  of  fifths — being  the 
lowest  of  the  crop — would  be  equal  to  eighths,  or  ninths, 
if  picked  more  carefully ; and  the  fifths,  in  a sorting, 
whose  lowest  class  may  be  sevenths,  is  about  equal  in 
quality  to  that  of  thirds  of  other  pickings,  whose  lowest 
class  would  be  fifths,  if  both  crops  had  produced  equal 
kinds  of  tobacco. 

“ There  is  even  more  to  confirm  our  opinion.  Supposing 
two  crops  equal  in  all  respects,  and  that  each  planter 
makes  a separation  of  7 Injuriados.  This  would  not  ensure 
that  the  intrinsic  value  of  each  respective  quality  would 
be  equal ; for  each  Veguero  has  his  own  particular  mode  of 
considering  the  different  classes,  and  some  make  a much 
more  caroful  sorting  than  others.  In  the  supposed  case  it 
may  happen,  as  it  frequently  does,  that  the  Veguero  A 
will  take  from  his  crop — which  we  will  suppose  to  be 
one  hundred  packages — 2 of  tho  first,  3 of  the  second,  5 of 
the  third,  8 of  the  fourth,  12  of  the  fifth,  30  of  the  sixth, 
and  40  of  the  seventh ; whereas  the  Veguero  B will  take 
from  his,  4 of  the  first,  G of  tho  second,  10  of  the  third,  16 
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of  the  fourth,  32  of  the  fifth,  21  of  the  sixth,  and  11  of  the 
seventh  ; and  it  would  result,  from  the  comparison  of  these 
two  supposed  pickings,  that  each  of  these  classes  of  the 
Vega  A would  correspond  to  the  immediate  superior  one 
of  the  Vega  B,  as  will  be  shown  on  the  following  calcula- 
tion : — 


A. 

B. 

2 Bales, 

1st  .. 

at 

$ 

120 

II 

o 

4 Bales,  1st  .. 

at 

$ 

100 

II 

© 

3 

2nd  .. 

100 

= 300 

6 

„ 2nd  .. 

5> 

80 

= 480 

5 

3rd  .. 

80 

= 400 

10 

„ 3rd  .. 

>5 

60 

= 600 

8 

4tli  .. 

60 

= 480 

16 

„ 4th  .. 

40 

= 640 

12 

5 th  .. 

40 

= 480 

32 

„ 5th  .. 

25 

= 800 

30 

6th  .. 

5) 

25 

= 750 

21 

„ 6th  .. 

20 

= 420 

40 

»> 

7th  .. 

»> 

20 

= 800 

11 

„ 7th  .. 

10 

= no 

100 

$3450 

100 

$3450 

“ Here  it  may  be  seen  that  the  second  of  A is  worth  as 
much  as  the  first  of  B,  the  third  of  A as  much  as  the 
second  of  B,  and  so  successively  in  the  other  classes  ; and 
as  it  is  of  importance  that  names  should  represent  fixed 
objects,  and  that  each  quality  should  represent  a relative 
value,  we  think  that  the  sortings  and  the  classifications 
deserve  a reform,  which  would  undoubtedly  bring  with  it 
advantages  to  the  planter,  to  the  merchant,  the  manufac- 
turer, and  the  consumer. 

“ The  reform  in  tho  sortings  should  take  its  origin 
from  a reform  in  the  plantation  or  field,  and  principally  in 
the  manner  of  cutting.  By  observing  a methodical  and 
well-calculatod  system,  each  one  of  tho  operations  pre- 
pares and  facilitates  the  execution  of  tho  succeeding  one. 
In  its  proper  place,  wo  have  recommended  that  the 
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tobacco  planter  should  not  attempt  to  plant  more  than 
12,000  plants  for  each  labourer  employed,  so  that  all  the 
plants  may  receive  proper  cultivation  and  attention.  If 
all  these  plants  are  equally  well  taken  care  of,  if  the  land 
has  been  properly  prepared  with  manure,  and  all  have  had 
the  same  advantage  of  season,  it  is  a necessary  consequence 
that  the  fruit  will  be  equally  good.  If  afterwards  the 
cutting  or  cropping  is  made  in  3 sections,  preserving 
always  the  separation  we  have  recommended,  we  shall 
have,  naturally,  not  a capricious  assortment  of  leaves,  but 
one  in  the  order  established  by  nature. 

“ None  will,  we  think,  question  the  fact  that  the  pairs 
of  leaves  on  one  stalk  must  be  equal  in  quality  to  those 
cut  from  an  adjoining  stalk,  that  is  to  say,  all  the  crown 
leaves  must  be  of  the  same  quality,  all  the  second  also,  and 
so  successively.  This  admitted,  we  have  the  separation  of 
qualities  made,  almost,  in  the  field,  and  it  only  remains  to 
separate  the  sizes,  and  the  sound  leaves  from  the  torn 
ones,  an  operation  which  any  person  can  make ; and  thus 
it  will  be  unnecessary  to  employ  those  workmen  who 
style  themselves  sorters,  who  are  supposed  to  have  an 
exact  knowledge  of  the  properties  of  each  leaf.  The 
sortings  ought,  therefore,  to  bo  made  by  classes,  or  by 
bales,  each  containing  the  separate  qualities  beginning 
with  the  balo  of  capacluras  and  mamones,  which  may  bo 
mixed  together  in  the  same  bale.  Of  this  quality,  how- 
ever, not  more  than  two  classes  should  bo  made,  which 
may  bo  called  suckers  and  sprouts  ; and  in  the  class  called 
sprouts,  tho  sound  and  larger  leaves  of  good  consistency 
should  bo  placed.  The  result  would  bo  a tripa  of  good 
quality,  and,  aftor  throwing  away  all  thoso  that  aro  really 
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without  substance,  the  remainder  would  form  the  second 
class,  and  would  make  a useful  tripa , although  inferior  to 
the  former. 

“ When  these  are  made,  the  next  bales  should  be  made 
of  tobacco  chosen  from  the  inferior  class  of  leaves,  of 
which  3 classes  ought  to  be  made,  and  called  sano,  que- 
brado,  and  desecho  de  tercera.  In  the  first  class  of  these, 
which  we  will  call  third  quality,  should  be  placed  all  the 
sound  leaves  which  have  any  consistency  ; and  this  would 
form  a weak  capa,  equal  to  that  which  is  now  called  clear 
fifths,  quinta  limpia,  and  this  might  be  called  sano  de 
tercera.  The  second  class  should  contain  the  torn  or 
broken  leaves  of  good  consistency,  but  not  so  much 
broken  or  injured  as  to  merit  only  the  name  of  shavings, 
as  the  leaves  which  are  very  much  torn,  or  small  pieces  of 
leaves,  are  called.  This  class  would  be  called  quebrado  de 
tercera,  and  might  be  used  for  inferior  tripa.  The  last 
class  of  this  quality,  after  throwing  away  all  the  useless 
leaves,  would  be  called  desecho. 

“ After  this,  and  in  the  same  order  as  the  preceding, 
three  classes  should  be  made  from  tho  sortings  for  the 
heaps  of  bad  seconds  and  thirds,  and  callod  sano,  quebrado, 
and  tripa  of  tho  second  class.  Tho  first  of  these  should 
contain  all  tho  sound  leaves,  and  should  bo  called  sano  de 
segunda,  second-class  sound.  The  second  should  be  com- 
posed of  tho  damaged  leaves,  but  good  for  making  capa, 
and  should  bo  called  second-class  broken;  and  tho  third, 
which  will  bo  tho  most  broken,  should  bo  called  second- 
class  tripa. 

“ Finally,  tho  picking,  or  sorting  for  tho  pile  of  pairs  of 
crown  leaves  should  be  made;  and  of  this  quality  there 
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should  also  be  three  classes,  which  will  be  denominated 
‘ sano,’  ‘ quebrado,’  and  ‘ tripa  de  corona ,’  observing  always 
the  same  order  as  was  done  for  the  piles  or  heaps  of 
seconds  and  thirds. 

“ Sorting  carried  on  in  this  order  is  so  simplified  that 
we  do  not  doubt  it  might  be  done  in  one-third  the  time 
taken  under  the  present  system  ; and  the  labour  of  the  re- 
sorters would  be  dispensed  with,  which  most  of  the 
vegueros  have  now  to  employ  and  pay,  as  many  of  them  do 
not  consider  themselves  sufficiently  expert  in  the  matter  to 
classify  their  own  tobacco.  This  classification  and  nomen- 
clature represent  exact  qualities  to  which  a relative  value 
can  be  fixed,  and  may  serve  as  a base  for  mercantile 
transactions. 

“ The  manufacturer  will  not  have  to  contend  with  bales 
of  mixed  tobacco  containing  all  the  different  classes  which 
the  vega  may  have  produced ; and  he  will  find  this  divi- 
sion very  convenient  to  determine  the  time  when  each 
class  may  be  used  without  having  any  loss  from  finding 
in  them  leaves  that  are  not  seasoned,  whilst  others  of  the 
same  bale,  and  perhaps  of  the  same  manojo,  may  have 
become  deteriorated  from  having  remained  too  long  in 
fermentation.  The  manufacturer  will,  without  any  great 
trouble,  be  able  to  make  the  assortment  for  strong  and 
weak  tripa  according  to  the  quality  of  capa  which  is  going 
to  be  used,  a most  essential  point  in  cigar  making,  and 
thus  ho  will  be  able  to  make  cigars  with  all  perfection. 
All  these  advantages  will  result  from  adopting  the  reform 
in  the  manner  of  Borting  which  wo  propose.  And,  in  spite 
of  its  simplicity,  it  is  much  more  positive  and  extensive, 
as  it  will  bo  composed  of  four  qualities  subdivided  into 
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eleven  classes.  The  consumer,  too,  will  have  the  advan- 
tage of  being  able  to  procure  cigars  manufactured  com- 
pletely of  the  quality  which  he  prefers,  and  the  contents 
of  each  box,  or  each  set  of  boxes,  will  be  all  equal  both  in 
flavour  and  colour,  which,  under  the  present  sybtem,  it  is 
difficult  to  find.  The  classes  will  be  styled : — 

{1st  class  Sound  crown. 

2nd  „ Broken  „ 

3rd  „ Stuffing  „ 

ilst  class  Sound  seconds. 

2nd  „ Broken  „ 

3rd  „ Stuffing  „ 

{1st  class  Sound  thirds. 

2nd  „ Broken  „ 

3rd  „ Stuffing  „ 

Fourth  quality,  1st  and  2nd  Suckers  and  sprouts. 

“It  is  scarcely  necessary  to  add  that,  according  to  the 
preceding  system  of  sorting,  only  3 divisions,  cases,  or 
rooms,  with  ycujuas,  will  be  required  for  depositing  the 
respective  qualities  which  the  workmen  may  be  assorting, 
until  sufficient  quantity  has  been  collected  in  each  to  com- 
mence the  seasoning  or  painting,  betumeo,  enmannillado,  or 
engavillado,  manojo , and  enterciadura. 

“ In  all  kinds  of  sortings,  the  fragments  of  broken  leaves, 
too  small  to  use  for  cigars,  should  be  collected,  sponged, 
and  with  them  packages  made  of  picadura.  This  should 
bo  preserved,  and  the  following  year  it  will  be  useful  for 
making  betun.  Wash  the  tobacco,  or  rather  sponge  it,  with 
a solution  made  from  these  pieces  of  good  loaves,  and  not 
with  a solution  made  from  stalks  and  trash  of  new  tobacco, 
as  some  do.  The  wash  (betun)  has  tho  same  effect  on 
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tobacco  that  yeast  has  on  bread.  It  is  the  agent  employed 
to  produce  a strong  and  quick  fermentation,  from  which 
results  that  strong  and  agreeable  aroma  that  may  be  ob- 
served in  old  tobacco  which  has  been  well  betumeado 
(sponged  with  tobacco  infusion).  This  infusion,  made 
with  fresh  tobacco,  is  not  bad  if  made  carefully,  but  we 
consider  that  made  with  old  tobacco  is  the  best,  because 
it  instantly  imparts  an  agreeable  odour  to  the  leaves  on 
which  it  is  used  ; and,  instead  of  the  infusion  which  is 
generally  used,  it  would  be  cleaner  and  better,  if  a strong 
decoction  was  made  from  picadura — the  small  pieces  of 
leaves  of  good  tobacco — and  used  after  it  had  become 
cold,  or  on  the  day  after  the  boiling  is  made. 

“ If  the  wash  is  made  by  infusion,  at  least  two  jugs 
should  be  used  to  make  it  in,  and  it  should  be  only  used 
on  the  third  or  fourth  day,  renewing  it  as  often  as  it 
appears  to  pass  into  a state  of  putrid  fermentation,  in 
which  state  it  is  of  no  use,  and  on  which  account  two 
deposits  are  necessary,  so  that  one  at  least  may  always  be 
in  a fit  state  to  use,  whilst  the  other  is  acquiring  the 
necessary  strength  and  a transparent  golden  colour,  in 
which  state  it  is  fit  for  use. 

“ Each  tobacco  leaf  should  be  dyed  separately,  and  not, 
as  some  do,  after  it  has  been  made  up  into  gavillas — small 
bundles  tied  at  one  end  of  the  leaf.  It  is  very  important 
that  all  the  leaves  should  equally  receive  the  benefit,  and 
this  is  impossible  when  several  are  tied  together.  Tho 
good  system  of  dyeing  is  used  by  all  practical  vegueros  ; to 
savo  labour  some  do  it  otherwise,  to  the  great  injury  of  tho 
aroma  and  quality,  and  no  small  risk  of  tho  tobacco  be- 
coming spotted,  and  full  of  holes;  for  tobacco  invariably 
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commences  to  show  these  spots  and  small  holes  near  the 
heads  of  the  gavilla,  where  the  dye  has  not  been  able  to 
penetrate  owing  to  the  manner  in  which  the  leaves  are 
tied.  Each  leaf  onght,  therefore,  to  be  dyed  separately, 
as  the  most  intelligent  people  do.  The  leaves  should  be 
placed  separately  in  rows  on  a bench,  having  all  the  heads 
in  one  line ; then  the  dye  should  be  applied  by  means  of 
a sponge,  which  should  be  soaked  in  the  dye  or  infusion, 
and  squeezed,  so  that  a dampness  only  will  be  communi- 
cated to  the  leaf. 

“ In  passing  the  sponge  over  the  leaf,  it  should  be  drawn 
from  the  head  or  thick  part  near  the  stalk,  down  the  large 
vein  to  the  point,  so  that  the  thick  vein  down  the  centre 
of  the  leaf  may  receive  the  heaviest  part  of  the  infusion, 
from  which  the  dye  pushes  along  the  transversal  veins, 
and  all  parts  derive  benefit  from  it. 

“ After  dyeing  the  first  layer  on  the  bench,  another  one 
is  placed  above  this,  keeping  always  the  leaves  in  the 
same  direction  ; and  this  operation  is  repeated,  and  each 
layer  is  sponged,  until  the  pile  from  which  they  are  taken 
is  exhausted.  As  this  new  pile  of  dyed  leaves  gradually 
increases  in  height,  it  should  be  gently  pressed  down  with 
the  hand,  and,  when  finished,  should  bo  covered  over  with 
green  plantain  leaves.  This  operation  should  be  done  in 
tho  morning,  and  by  nightfall  the  tobacco  will  have 
acquired  the  necessary  softness,  and  soaked  up  tho  infu- 
sion, so  that  the  leaves,  although  very  flexible,  will  have 
no  signs  of  excess  in  moisture.  If  they  have,  they  should 
be  spread  to  dry  somewhat,  because,  when  tho  bundles  of 
leaves  aro  being  tiod  up,  they  should  not  bo  oxcessivoly 
wet,  as  tho  result  would  probably  bo  so  strong  a formcn- 
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tation  that  it  would  degenerate  into  a putrid  one.  The 
leaves  should  have  a soft  silkiness,  hut  should  have  no 
positive  signs  of  water  on  them  after  they  have  been 
dyed. 

“ When  the  tobacco  is  in  a good  state  of  softness,  the 
next  operation  is  the  ‘ cabeceo This  operation  consists  in 
uniting  the  leaves  by  the  heads — putting  them  perfectly 
even,  and  joining  together  a uniform  number  of  each  class. 
The  leaves  should  be  collected  in  the  palm  of  the  left 
hand,  drawing  gently  the  right  hand  over  all  the  length 
of  each  leaf  from  the  head  to  the  point,  and  tying  them 
at  the  heads  with  a piece  of  yagua  or  vine,  or,  as  most 
people  do,  by  binding  one  of  the  leaves  round  the  head  of 
the  bundle.  This  operation  is  generally  made  in  the 
evening,  and  the  following  morning  they  should  be  placed 
in  the  bales,  as  it  injures  the  tobacco  to  allow  it  to  dry  in 
manojos  before  putting  it  into  bales,  for,  if  too  dry,  fermen- 
tation is  retarded,  or  is  incomplete  in  the  bales. 

“We  have  described  the  manner  of  washing  or  dyeing, 
in  making  the  gavillas,  and  tying  them  in  bundles  as  the 
most  practical  vegueros  do.  In  this  part  we  should  not,  we 
think,  advise  any  innovation,  except  that  of  using  old 
seasoned  tobacco  instead  of  fresh  for  making  the  infusion, 
and  substituting  a decoction  made  by  boiling,  instead  of 
an  infusion  in  cold  water.  But  we  strongly  advise  a 
reform  in  the  sorting  and  the  classification ; and  a fixed 
number  of  each  class  of  leaves  should  be  put  in  each 
gavilla , as  a basis  from  which  to  start  all  calculations 
for  mercantile  transactions.  We  believe,  therefore,  it 
would  bo  convenient  to  fix,  after  the  following  ordor, 
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the  number  of  leaves  which  each  head  * gavilla  ’ should 
contain  : — 


Sound 

25  leaves 

to  each  gavilla 

First  quality  . . • 

Broken  or  torn . . 

30 

55 

>5 

For  stuffing 

40 

n 

55 

Sound 

30 

55 

55 

Second  quality  ..  1 

Broken  or  torn  . . 

35 

?» 

55 

Stuffing 

43 

5» 

55 

Sound 

40 

V 

55 

Third  quality 

Broken  or  torn . . 

45 

55 

55 

Desecho 

\ These 

three  classes 

1 

may 

be  added  with- 

Fourth  quality  ..  • 

Suckers 

f 

out 

countinar  the 

Sprouts 

] 

number  of  leaves, 

but  making  the  heads  ( gavillas ) of  a regular  uniform  size  ; 
and  the  manojos  and  bales  of  about  the  same  size  as  those 
of  ‘ sound  1 and  ‘ broken  ’ of  the  third  quality,  the  latter 
weighing  100-125  lb. 

“ By  following  strictly  this  method,  and  by  establishing 
these  quantities  and  qualities,  as  a basis  for  all  contracts, 
any  defects  found  might  easily  be  obviated ; and  very 
exact  calculations  might  be  made  of  the  number  of  cigars 
each  bale  would  yield,  after  having  examined  its  special 
condition  ; and  its  real  value  might  be  estimated  either 
by  bales  or  bundles,  or  by  weight.” 

Bullring. — Bulking  means  placing  the  tobacco-leaves  in 
heaps  for  the  purpose  of  heating,  in  order  to  dovolop 
colour  and  flavour ; this  is  carried  out  in  various  ways, 
nearly  all  involving  great  labour  and  risk,  as  in  most 
instances  tobacco  loses  more  or  less  in  value  during  the 
process  called  “ curing.”  The  more  caro  is  taken  in  raising 
the  crop,  the  less  attention  the  tobacco  requires  in  the 
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shed.  With  a good  kind  of  tobacco,  grown  on  light, 
friable  soil,  treated  as  described,  little  care  will  he  needed, 
after  the  leaves  are  dried  and  stripped.  By  the  drying 
process,  the  leaves  will  have  undergone  a slow  fermenta- 
tion, which  makes  it  unnecessary  to  watch  or  guide  a 
regular  fermentation  afterwards,  hence  bulking  and  fer- 
menting, as  generally  understood,  are  not  required. 

After  being  made  into  hands,  the  tobacco  is  put  into 
heaps  (bulked)  before  it  again  dries.  Every  evening, 
the  tobacco  that  has  been  stripped  during  the  day  is 
hulked ; hut  if  the  weather  he  very  dry,  it  must  be 
hulked  as  soon  as  a certain  number  of  hands  is  ready. 
The  heaps  should  he  made  4-8  feet  square  and  4-8  feet 
high  ; all  the  stalks  are  outside,  and  the  whole  is  covered 
hy  mats,  &c.,  to  check  evaporation.  The  drier  the  to- 
bacco, the  larger  must  the  heaps  he  made,  to  encourage 
a slight  fermentation.  The  extent  of  the  fermentation 
can  he  easily  controlled.  If  the  colour  of  the  leaves  is 
not  uniform,  or  if  it  is  desired  to  give  them  a browner 
colour,  the  heaps  must  be  made  large,  and  a somewhat 
moist  atmosphere  is  required  in  the  storing-room.  This 
will  cause  fermentation  to  set  in  after  a short  time,  and 
the  heat  to  rise  after  some  days,  so  much  so  that  re- 
hulking is  required,  which  is  done  hy  putting  the  top 
leaves  of  the  old  heap  at  the  bottom  of  the  new  one. 
Under  such  circumstances,  tlio  heap  must  he  frequently 
examined  during  the  few  first  weeks,  to  prevent  over- 
heating. It  is  advisable  to  rehulk  the  tobacco  also,  even 
when  not  much  heated,  aftor  the  first  fourteen  days,  and 
again  a month  later,  to  ascertain  the  oxact  state  in  which 
it  is.  Sometimes  the  tobacco  becomes  mouldy;  this 
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occurs  especially  with  tobacco  which  has  been  manured 
with  chlorides,  which  cause  it  to  become  more  hygro- 
scopic than  when  manured  otherwise.  If  this  occurs, 
the  mould  must  be  brushed  off,  and,  if  necessary,  the 
tobacco  be  dried.  The  tobacco  may  now  remain  heaped 
in  the  store-room  until  there  is  a chance  for  sale.  It 
must  be  rememberer!,  however,  that  the  best  time  for 
selling  varies  very  much.  Some  tobacco  is  fit  for  smoking 
a few  weeks  after  drying,  whereas  others  may  burn  very 
badly  at  that  time,  yet  become  a good  burning  article 
after  being  stored  for  several  months. 

After  assorting,  Perry  Hull  advises  that  the  tobacco 
“ be  corded  up  awhile,  in  a dry  place,  that  the  butts  may 
be  thoroughly  cured  before  packing  in  the  cases.  The 
pile  is  made  with  the  butts  out,  and  tips  interlapping 
in  the  middle,  at  every  other  course,  at  the  ends  turning 
the  butts  toward  the  end.  Get  upon  the  pile  upon  the 
knees,  take  hold  of  the  butt  of  a hank  with  one  hand, 
drawing  the  leaves  at  the  tip  together  with  the  other, 
and  placing  it  upon  the  pile  in  that  position,  immediately 
putting  the  knee  upon  it.  After  the  pile  is  finished,  it 
should  be  covered  over  with  boards,  to  keep  it  from 
drying  up,  and  a few  days  before  packing  into  the  cases, 
should  be  well  weighted  down,  which  will  save  a great 
deal  of  pressing  at  that  time.  Such  a pile  should  bo 
made  only  about  2^-3  feet  high,  and  then  closely  watched 
to  prevent  a premature  sweat,  which  often,  if  the  weather 
be  mild,  will  take  placo  in  such  a pile,  which  will  not 
be  sufficient  to  render  the  tobacco  fit  for  working,  but 
which,  if  not  intercepted  at  the  commencement,  will  be 
sufficient  to  prevent  a proper  sweat  afterwards.  Check, 
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therefore,  the  first  symptoms  of  heat  in  such  a pile,  by 
opening  the  pile,  and  repacking  it,  shaking  out  the  hanks 
and  giving  them  time  to  cool  off.” 

Bowie  gives  a caution  that  the  tobacco  “ should  not  be 
too  moist  or  ‘ high,’  as  it  is  termed,  when  put  in  stalk 
bulk,  or  it  will  get  warm,  the  leaves  stick  to  the  stalk, 
get  a bad  smell,  and  change  colour ; besides,  if  left  too 
long,  it  will  rot.  To  bulk  tobacco  requires  judgment  and 
neatness.  Two  logs  should  be  laid  parallel  to  each  other, 
about  30  inches  apart,  and  the  space  between  them  filled 
with  sticks  for  the  purpose  of  keeping  the  tobacco  from 
the  dampness  of  the  ground.  The  bundles  are  then 
taken  one  at  a time,  spread  out  and  smoothed  down, 
which  is  most  conveniently  done  by  putting  it  against 
the  breast  and  stroking  the  leaves  downward  smooth  and 
straight  with  the  right  hand.  It  is  then  passed,  two 
bundles  at  a time,  to  the  man  bulking.  He  takes  them 
and  lays  them  down  and  presses  them  with  his  hands ; 
they  are  laid,  two  at  a time,  in  a straight  line — the  broad 
part  of  the  bundles  slightly  projecting  over  the  next  two— 
and  two  rows  of  bundles  are  put  in  a bulk,  both  rows 
carried  on  together,  the  heads  being  on  the  outside,  and 
the  tails  just  lapping  one  over  the  other  in  regular  suc- 
cession. The  bulk,  when  carried  up  to  a convenient 
height,  should  have  a few  sticks  laid  across  to  keep  it  in 
place.  It  must  often  be  examined,  and  if  getting  warm 
it  ought  to  be  immediately  changed  and  laid  down  in 
another  bulk  of  less  hoight,  and  not  pressed  as  it  is  laid 
down  ; this  is  called  ‘ wind-rowing  ’ ; being  loose  and 
open,  it  admits  tho  air  between  the  rows  of  bundles,  hence 
the  term.  Tho  next  process  in  this  troublesome,  but 
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beautiful  crop,  is  to  ‘ condition  ’ it  for  ‘ packing.’  Tbe 
‘bright,’  ‘yellow,’  and  ‘second’  tobacco  will  condition, 
but  most  generally  in  such  bulks  as  I have  just  described, 
but  it  is  best  to  hang  up  the  ‘ dull  ’ as  soon  almost  as 
stripped.  If  the  bright  or  second  do  not  dry  thoroughly 
in  the  bulks,  that  should  also  be  hung  up  in  the  house  to 
become  well  dried.  To  properly  hang  up  tobacco  to  con- 
dition, small-sized  sticks  should  be  procured,  and  each 
one  nicely  smoothed  with  the  drawing-knife,  and  kept 
for  that  purpose.  After  it  has  once  been  perfectly  dry, 
either  hanging  up  or  in  bulks — so  dry  that  the  heads  are 
easily  knocked  off,  and  the  shoulders  of  the  bundles  crack 
upon  pressure  like  pipe-stems — it  should  be  taken  down, 
or  if  in  bulks,  removed,  the  first  soft,  moist  spell  of 
weather,  as  soon  as  it  is  soft  and  yielding  enough,  as  it 
will  become  too  dry  to  handle  without  crumbling  or 
breaking,  and  it  must  be  put  in  4 or  6 row  bulks  of  any 
convenient  length  and  height,  the  higher  the  better,  laid 
down  close,  so  that  as  little  of  the  leaves  or  shoulders  as 
possible  be  exposed  on  the  outside  of  the  bulk.  When 
completed  put  sticks  and  logs  of  wood,  &c.,  on  the  top 
so  as  to  weigh  it  down.  Here  it  will  keep  sweet  and  in 
nice  order  for  packing  at  any  time,  no  matter  what  the 
weather  be,  if  it  was  conditioned  properly,  it  will  not 
change  a particlo  whilo  in  the  condition-bulk.” 

Packing. — Tobacco  in  America  is  commonly  packod  in 
barrels,  the  layers  being  at  right  angles  to  each  other 
alternately,  and  the  butt-ends  being  always  towards  tho 
outside.  The  usual  sizo  is  about  4 feet  G inches  deep, 
3 feet  G inches  in  diameter  at  ono  end,  and  3 feet  4 inches 
at  the  other,  to  enable  the  contents  to  be  uncovered  for 
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examination  witliont  disturbing  tbe  mass.  The  packing 
is  effected  under  considerable  hydraulic  pressure.  Else- 
where all  kinds  of  packages  are  employed,  and  their 
weights  are  very  various. 

In  Bishop’s  opinion  the  best  size  for  boxes  is  the  fol- 
lowing : — “ 3 feet  6 inches  long,  2 feet  4 inches  wide,  2 feet 
6 inches  in  depth,  manufactured  from  planed  pine  boards, 
1 inch  in  thickness,  with  standards  2 inches  square, 
inside  at  each  corner  to  nail  to.  Having  thus  your  boxes 
prepared,  and  the  tobacco  in  good  condition,  the  first  soft, 
mild  day  that  comes  proceed  to  packing ; the  bundles  or 
‘ hands  ’ of  tobacco  must  be  taken  from  the  bulk  and  laid 
in  courses  in  the  box,  laying  the  butts  of  the  ‘ hands  ’ to 
the  outside  of  the  box,  allowing  the  ends  to  lap  over  each 
other,  and  endeavouring  to  keep  the  centre  of  the  box  a 
little  higher  than  the  edges — these  courses  to  be  packed 
as  solid  as  possible  by  the  hand.  If  any  of  the  bundles 
are  ‘ soft  ’ or  have  an  ill  smell,  they  must  be  exposed  to 
the  fire  or  sun  until  sweet  and  dry  before  being  packed. 
When  the  box  is  nearly  full,  a false  cover  (just  large 
enough  to  slip  inside  the  box)  must  be  placed  on  the 
tobacco,  and  pressed  as  heavily  as  possible  with  the  lover 
or  screw  power ; remove  the  pressure  and  re-fill,  pressure 
finally  being  applied  to  tho  real  cover,  which  may  then 
be  tacked  down.  A box  of  the  size  I have  mentioned, 
when  filled,  should  contain  about  400  lb.  of  tobacco,  and 
thus  packed,  will  keep  for  years.” 

Another  planter  considers  that  parcels  of  “ less  than 
1500  lb.  maybe  carried  to  markot  almost  in  any  way; 
but  more  than  that  should  bo  ‘prized’  in  hogsheads. 
So v era!  farmers  might  combine  their  crops  for  prizing. 
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As  to  the  size,  form,  and  materials  of  the  hogsheads.  In 
Virginia,  the  size  of  the  hogsheads  is  prescribed  by  law. 
They  must  be  made  of  seasoned  pine  or  poplar.  They 
must  be  4 feet  6 inches  long ; 3 feet  6 inches  in  diameter, 
at  one  end,  and  3 feet  4 inches  at  the  other.  This 
difference  of  diameter  is  to  allow  the  tobacco  to  be  in- 
spected. This  may  be  something  new  to  persons  of  the 
North,  therefore  I will  explain  the  mode  of  inspecting 
tobacco  in  the  hogshead.  An  inspector  is  appointed  by 
law  to  inspect  or  examine  the  tobacco  prized  in  hogsheads. 
His  first  step  is,  to  place  the  hogshead  big  end  upward. 
He  then  removes  the  lining,  and  takes  out  the  head.  He 
next  inverts  the  position  of  the  hogshead,  that  is,  puts 
the  little  end  up,  and  raises  it  entirely  from  the  tobacco. 
The  mass  of  prized  tobacco  stands  before  him  without  a 
covering.  The  outside  may  be  all  right,  but  his  sworn 
duty  is  to  examine  it  through  and  through,  as  well  as 
round  and  round.  For  this  purpose  he  drives  an  iron 
bar  to  the  middle,  near  the  top  of  the  mass,  prises  up  and 
takes  out  a handful  of  bundles.  He  repeats  that  operation 
on  two  other  points  of  the  mass.  He  then  inspects  or 
examines  the  parcels  extracted,  and  rates  the  whole  hogs- 
head according  to  their  quality.  The  hogshead  is  re- 
placed and  made  secure.  The  hogsheads  and  tliosamplos 
taken  from  them  bear  corresponding  marks,  and  tho 
former  is  sold  by  tho  latter.  Tho  staves  of  the  hogshead 
must  not  be  wider  than  5,  nor  narrower  than  3 inches, 
inch  thick,  and  dressed  on  tho  inside.  Tho  heading 
must  be  seasoned  pine  or  poplar,  and  1 inch  thick,  with 
B hoops.  Such  a hogshead  will  woll  answer  in  other 
States  as  well  as  in  Virginia. 
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“ Weigh  out,  say  300  lb.  It  takes  two  hands  to  do  this 
work,  one  inside  the  hogshead  and  the  other  out.  One  is 
called  the  ‘ packer,’  the  other  the  ‘ waiter.’  The  packer 
so  arranges  the  bundles,  in  placing  them,  as  to  make  4 
courses  in  one  layer.  Repeat  the  layers  until  the  300  lb. 
are  packed.  The  weight  (lever-power)  is  then  applied. 
After  6 hours,  put  in  200  lb.  more  and  apply  the  weight  ; 
6 hours,  and  so  on,  until  1300-1600  lb.  have  been  put  in. 
The  softer  the  tobacco,  the  more  of  it  can  be  put  in  a hogs- 
head. If  the  tobacco  is  of  the  first  quality,  1600  lb. 
is  enough.  But  if  lower  qualities,  1800  lb.  can  be  put  in. 
The  finer  the  quality  the  less  weight  it  can  bear  without 
injury ; and  vice  versa.  Having  prized  the  crop,  it  is 
ready  for  market.” 

According  to  Pursley,  a hogshead  “ 4 feet  in  length,  and 
3 feet  in  diameter,  is  the  medium  size ; 1000  lb.  is  con- 
sidered a full  hogshead  ; but  one  of  the  above  dimensions 
can  hold  1500  lb.  by  hard  pressiug;  but  this  blackens  the 
tobacco,  and  injures  the  sale  of  it.  Packing  in  the  hogs- 
head is  done  by  first  laying  a course  or  layer  of  bundles 
straight  across  the  bottom,  keeping  the  butts  even  and 
close  together ; then  fill  up  on  each  side  of  the  centre 
course,  placing  the  butts  against  the  staves ; then  the 
butts  of  the  hands  that  lie  against  the  hogshead  should  be 
covered  up  with  2 or  3 others,  pressed  closely  down.  The 
next  centre  course  should  bo  laid  across  the  first,  and 
done  in  the  same  manner  as  before,  and  so  on,  crossing 
each  course  in  succession,  unlil  the  hogshead  is  two- 
thirds  full;  when  the  press  should  be  applied  till  the 
tobacco  is  pressed  down  to  within  1£  foot  of  the  bottom 
of  the  hogshead.  The  press  should  remain  on  an  hour  or 
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more,  in  order  that  the  tobacco  may  settle  together  ; then 
the  press  should  he  raised,  and  the  packing  resumed  as 
before,  till  the  tobacco  is  within  1J  foot  of  the  top ; then 
the  press  should  again  be  applied  till  the  tobacco  is  pressed 
half-way  down  the  hogshead  ; the  same  proportion  should 
be  observed  until  the  hogshead  is  full.  Then  put  the 
head  in,  and  it  is  ready  for  market.” 

Perry  Hull  would  have  packing-cases  “ made  of  cheap 
pine  lumber,  3 feet  8 inches  long  by  2 feet  6 inches  wide 
and  high,  outside  measurement ; they  should  be  made 
tight  and  strong ; there  should  be  corner-pieces  nailed  in 
1J  inch  square,  nailing  to  them  well  from  both  ways. 
The  tobacco  is  packed  in,  with  the  butts  towards  each 
end  ; taking  hold  of  the  butt  with  one  hand,  the  tip  with 
the  other,  and  giving  the  hank  a slight  twist,  lay  it  in  the 
case  in  that  position.  A lever  or  screw  can  be  used  to  do 
the  pressing,  whichever  is  the  most  convenient.  From 
360  lb.  to  380  is  the  proper  weight  for  packing ; though 
if  the  tobacco  is  very  dry,  400  lb.  will  probably  not  sweat 
too  hard ; and  if  quite  wet  (which  it  never  should  be), 
350  may. 

“ After  being  packed,  the  tobacco  should  never  be  kept 
in  a damp  cellar ; a good  tight  barn  or  other  outbuilding, 
where  the  cases  can  stand  on  a floor,  is  the  best  place. 
The  crop  usually  passes  from  the  hands  of  growers,  into 
those  of  speculators  and  dealers,  before  the  sweating 
season.  The  first  symptoms  of  sweating  appear  about  as 
soon  as  settled  warm  weather  comes,  usually  tho  fore  part 
of  May  ; it  then  commences  to  grow  warm,  and  ‘ wet  ’ to 
appearance,  which  increases  for  about  3 weeks,  when  it 
reaches  its  culminating  point  and  commoncos  to  cool  off. 
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One  unaccustomed  to  the  crop,  upon  examining  it  at  this 
period,  would  he  sure  to  think  it  was  rotting,  but  if  not 
too  damp  when  packed,  there  is  no  danger.  Sometimes,  if 
a case  is  known  to  be  too  wet,  the  lids  can  be  started,  to 
give  a little  vent  to  the  steam  and  gases  which  are  gene- 
rated, and  this  is  about  all  that  can  be  done  for  it ; and  it 
is  far  safer  to  see  that  the  proper  condition  is  secured 
before  packing,  than  to  do  even  this.  The  weight  will 
commence  to  decrease  about  as  soon  as  the  heat  commences, 
and  it  has  been  ascertained  by  weighing  at  the  various 
stages,  that  more  than  half  of  the  shrinkage  is  accom- 
plished by  the  time  that  the  sweat  has  reached  its  culmi- 
nating point.  About  10  per  cent,  is  allowed  for  the 
shrinkage  of  a crop,  in  just  the  right  state  when  packed  ; 
if  wetter,  it  will  shrink  as  high  as  12-13  per  cent.,  and  if 
very  dry,  it  may  shrink  less  than  10  per  cent.  The 
different  grades  usually  bring  about  the  following  prices  : 
Wrappers,  14  cents  per  lb. ; Seconds,  7-8  cents ; Fillers, 
3-4  cents.  The  proportion  of  the  different  grades  in  a 
good  crop  should  be,  Wrappers,  three-fifths,  and  Seconds 
and  Fillers,  each  one-fifth.” 

Judson  Popenoe  thinks  boxes  “ should  be  made  30 
inches  square  by  42  inches  in  length  outside ; saw  the  end- 
boards  28  inches  long,  nail  them  to  two  1 j-inch  square  slats 
so  that  the  head  will  bo  28  inches  square ; when  two 
heads  are  made,  nail  the  sides  of  the  box  to  the  heads  so 
as  to  come  even  with  tho  outside  of  the  head,  the  sides 
being  28  inches  wide ; then  nail  the  bottom  on  firmly ; 
tho  top  can  be  nailed  slightly  until  after  the  tobacco  is 
packed,  when  it  can  bo  nailed  firm.  Set  your  box  by  tho 
side  of  the  bulk,  and  let  ono  hand  get  in  the  box  and 
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another  pass  the  tobacco  to  him,  one  hand  at  a time, 
taking  care  not  to  shake  it  ont,  but  put  in  the  box  as  it 
comes  from  bulk,  with  the  butt  of  the  hand  next  the  end 
of  the  box.  Place  close  and  press  with  the  knee  firmly ; 
lay  alternate  courses  at  each  end,  and  if  the  tobacco  is  not 
long  enough  to  lap  sufficiently  to  fill  the  centre,  put  a 
few  hands  crosswise  in  the  centre.  When  the  box  is  full, 
place  it  under  a lever ; have  a follower,  which  is  a cover 
made  of  inch  boards,  nailed  to  two  pieces  of  scantling  and 
made  to  fit  inside  of  the  box ; lay  this  on  the  tobacco,  and 
build  with  blocks  of  scantling  on  it  of  a sufficient  height 
for  the  lever  to  be  clear  of  the  box  when  pressed.  Press 
down  firmly  with  a strong  lever,  and,  while  kneeing  in 
another  box  full,  let  the  lever  remain,  so  that  the  tobacco 
gets  set  in  the  box.  When  ready,  take  the  lever  off  and 
fill  up  as  before,  about  G inches  higher  than  the  box ; press 
it  below  the  top  of  the  box,  take  off  your  lever  and  nail 
on  the  top  as  quickly  as  possible.  Some  use  tobacco- 
presses  for  packing,  which  are  perhaps  more  convenient ; 
they  are  of  various  patterns,  but  a lever  saves  the  expense 
of  a press  and  is  in  the  reach  of  all.  If  tobacco  is  sold  at 
the  shed,  it  should  bo  sold  before  packing,  being  easier 
examined  in  bulk  than  box.” 

Mitjen  is  of  opinion  that,  “ except  in  cases  where  the 
extraordinary  size  of  the  leaves  will  not  permit  it,  all  the 
bales  should  bo  made  up  of  80  ‘ maw j os  ’ ; but  in  the 
former  caso  GO  of  the  first  classes  of  the  first  quality  will 
be  sufficient.  The  fixed  number  of  80  manojos  is  con- 
venient for  making  calculations.  Wo  have  already  said 
that  the  day  following  that  on  which  the  manojos  were 
tied  up,  they  should  be  packed  in  bales,  so  as  not  to  allow 
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them  time  to  dry  too  much.  Bearing  this  in  mind,  the 
dyeing  and  tying  up  of  the  manojos  should  not  be  com- 
menced until  there  is  a sufficient  quantity  of  assorted 
leaves  to  make  a bale  or  bales ; should  there  be  a surplus 
of  manojos  after  the  bales  are  made  up,  they  should  be 
kept  protected  from  the  air,  until  another  set  of  bales  is 
about  to  be  made  up. 

“We  do  not  think  it  is  necessary  to  further  explain  the 
manner  of  placing  the  yaguas , in  order  to  make  the  bales, 
but  it  is  expedient  to  state  that  3 layers  of  manojos  should 
not  be  put  in  one  bale,  because  it  makes  a bad  shape,  and 
the  tierces  or  bales  appear  much  smaller  than  they  really 
are.  The  bales  should  be  made  of  2 layers,  having  the 
heads  of  the  manojos  placed  towards  the  outside.  When 
the  first  layer  of  one  of  the  heads  of  the  bale  is  placed,  the 
heads  of  the  other  layer  should  be  so  arranged  that  they 
will  be  about  half-way  over  the  points  of  the  others  ; and 
if  the  tobacco  is  very  small,  to  each  row  of  manojos  may 
be  laid  crossways,  two  manojos  with  their  heads  touching 
the  yaguas , so  that  the  tobacco  placed  in  the  bale  may 
form  a compact  even  mass,  impervious  to  the  air.  The 
same  should  be  done  in  the  other  rows,  care  being  taken 
that  the  bale  is  made  somewhat  thicker  in  the  middle,  and 
never  have  a hollow  there, — a sure  sign  of  loose  packing, 
— and  into  which  the  air  finds  its  way,  preventing  fermen- 
tation, proper  curing,  as  well  as  aroma — the  tobacco 
becoming  dry  too  soon.  After  the  bales  are  tied  up,  they 
should  be  placed  in  the  sun  or  wind  until  the  humidity  of 
the  yagua  is  dry.  They  should  then  be  placed  on  boards 
in  tho  storehouse,  putting  them  two  and  two,  one  on  the 
other  ; and  after  eight  days  they  should  be  moved,  placing 
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them  below  those  which  had  been  above,  so  that  they  may 
ferment  and  be  equally  pressed.” 

For  pressing  tobacco  into  the  hogshead,  Hudson  suggests 
that  “ a hole  be  mortised  in  a tree,  in  which  the  end  of 
the  lever  can  be  inserted,  passing  over  the  hogshead,  and 
working  by  a tree  or  post,  in  which  should  be  pins  at 
intervals  of  8-10  inches,  by  which  a small  lever  may  be 


Fig.  13. 


used  to  force  the  first  lever  down  on  the  tobacco  ; 50-100  lb. 
may  be  placed  in  tho  hogshead  and  firmly  pressed  a few 
hours,  and  as  much  added  again,  and  so  on.  Fig.  13  will 
servo  to  represent  the  manner  in  which  the  hands  (or  ties) 
may  be  placed  in  tho  hogshead — filling  tho  middle  first, 
then  tho  outer  edges — placing  tho  tops  toward  tho  centre, 
and  observing  to  keep  tho  centre  and  edges  full.” 

Improving.  It  is  sometimes  tho  custom  to  subject  the 
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tobacco-leaves  to  some  sort  of  improvement.  There  is  no 
doubt  that,  by  proper  application  of  ingredients,  the  value 
of  tobacco  may  be  much  enhanced.  The  most  costly 
tobacco  often  commands  a high  price,  not  so  much  on 
account  of  its  inherent  flavour,  as  from  that  given  to  it 
artificially.  In  most  instances,  the  best  course  to  be 
adopted  is  to  leave  the  improvement  of  the  leaves  to  the 
manufacturer.  Many  ingredients  are  employed  to  im- 
prove smoking-tobacco.  They  tend : — 1,  to  make  the 
tobacco  more  elastic  and  flexible  ; 2,  to  remove  the  coarse 
flavour  ; 3,  to  add  a particular  flavour  ; 4,  to  improve  the 
burning  quality  ; 5,  to  improve  the  colour.  To  make  the 
tobacco  more  flexible  and  pliant,  the  leaves  are  macerated 
in,  or  sprinkled  with,  a solution  of  sugar.  In  hot  coun- 
tries, this  process  is  often  necessary,  to  give  tobacco  such 
an  elasticity  as  to  fit  it  for  handling,  especially  when 
intended  for  wrappers.  To  remove  the  coarse  flavour,  it 
is  often  macerated  in  water,  or  in  very  dilute  hydro- 
chloric acid.  In  Holland,  4-8  oz.  of  hydrochloric  acid, 
diluted  with  25-30  measures  of  water,  is  applied  to  100  lb. 
of  tobacco.  The  coarser  the  flavour  of  the  tobacco,  the 
stronger  is  the  solution  used.  The  time  of  maceration 
varies  between  £ and  1 hour.  Sometimes  tobacco  is 
steeped  in  a mixture  of  sugar  solution  and  diluted  hydro- 
chloric acid.  To  extract  the  fatty  matter,  it  is  macerated 
in  alcohol  or  spirit  of  wine.  To  give  a fine  flavour, 
numerous  substances  are  employed,  some  of  which  are 
kept  secret.  The  following  ingredients  are  mostly  in 

uge: Water,  cognac,  vanilla,  sugar,  rose-wood,  cassia, 

clove,  benzoin,  citron  oil,  rose-wood  oil,  amber,  thyme, 
lavender,  raisins,  sassafras- wood,  saltpetre,  orange,  and 
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many  others.  The  burning  quality  is  improved  by 
macerating  in  or  sprinkling  with  solutions  of  carbonate 
of  potash,  acetate  of  potash,  acetate  of  lime,  or  saltpetre, 
&c.  Badly-burning  cigars  inserted  for  a moment  in  such 
solutions  are  much  improved.  Tobacco  treated  with 
acetate  of  lime  yields  a very  white  ash.  The  colour  is 
sometimes  improved  by  fumigating  the  leaves  with 
sulphur,  and  by  the  application  of  ochre  and  saffron. 

Although  it  may  be  said  that  fine  tobaccos  generally 
do  not  require  any  impregnation  with  foreign  matter  for 
the  sake  of  flavour,  yet  the  manufacturer  frequently 
endeavours  to  give  the  leaf  a particular  aroma.  An 
inferior  tobacco,  however,  which  often  would  not  find  a 
market,  is  sometimes  so  much  improved  by  artificial 
means,  as  to  compete  successfully  with  the  genuine  fine 
article.  It  is  said  that  in  Germany  indigenous  tobacco 
is  often  so  much  “ improved  ” that  the  cigars  made  from 
it,  after  being  covered  with  a fine  tobacco  leaf,  are  sold 
as  genuine  Havanas.  A special  preparation  of  tobacco 
for  snuff  is  seldom  attempted  by  the  cultivator.  With 
reference  to  the  preparation  of  tobacco  for  export,  the 
sorting  of  the  leaf  is  of  the  utmost  importance  ; only  first 
and  second  sorts  should  be  exported.  It  would  be  well 
to  remove  the  midribs,  whereby  the  cost  of  transport  and 
customs  duty  would  be  greatly  reduced. 

The  value  of  a cigar  depends,  not  only  on  the  intrinsic 
value  of  the  leaf,  but  to  a groat  extent  on  the  mode  of 
manufacture.  Thus,  tho  raw  material  may  be  of  good 
quality,  but  if  the  makor  does  not  classify  tho  leaves 
properly,  or  if  he  rolls  his  cigars  too  hard,  which  must 
vary  according  to  tho  qualities  of  tho  leaves,  tho  cigar 
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will  burn  badly.  The  best-burning  leaves  must  always 
be  used  for  wrappers.  If  this  should  be  neglected,  the 
inside  of  the  cigar  burns  faster  than  the  covering,  the  air 
has  no  access  to  the  burning  parts,  and  the  empyreu- 
matical  substances  are  volatilized  without  being  decom- 
posed. Such  cigars  therefore  make  much  smoke,  and 
smell  badly. 


CHAPTER  IY. 


PRODUCTION  AND  COMMERCE. 

Details  concerning  the  different  inodes  of  cultivating 
and  curing,  and  of  the  extent  of  the  production  and  com- 
merce in  tobacco  in  the  various  countries,  will  best  be 
given  in  the  alphabetical  order  of  the  countries. 

Afghanistan. — The  tobacco  grown  at  Kandahar  is  cele- 
brated in  all  the  neighbouring  states  for  its  mild  and 
agreeable  flavour,  and  is  largely  exported  to  Hindustan 
and  Bokhara.  Three  kinds  are  grown,  viz.  : — Kandahari, 
Balkhi,  and  Mansurabadi.  Of  these,  the  last  named  is 
the  most  esteemed,  and  fetches  the  highest  price,  viz. 
6 lb.  for  2s.-4 s.  The  Kandahari  sells  for  a little  less  than 
half  this  price,  and  the  Balkhi  for  a little  more.  The 
Mansurabadi  is  not  much  exported,  being  mostly  con- 
sumed in  the  country.  The  cultivation  is  conducted  with 
great  care,  and  the  same  plants  yield  two  crops  of  leaves 
in  the  year.  Of  these,  the  first,  which  is  called  sargul,  is 
the  best,  the  leaves  having  a mild  and  sweet  flavour  ; it 
is  mostly  consumed  by  the  wealthy  classes,  or  exported. 
The  second  crop  is  called  mundhai : the  loaves  have  a 
tough  and  fibrous  texture,  and  a strong  acrid  taste  ; it  is 
usually  smoked  by  the  poor  people,  and  is  also  made  into 
snuff.  The  plants  are  raised  from  seed  in  small  beds, 
prepared  for  the  purpose  by  careful  manuring  with  wood- 
ashes  and  stable-refuse  mixed  together.  From  these 
nurseries,  the  young  plants  aro  transplanted  into  the 
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fields,  previously  prepared  for  their  reception,  the  earth 
being  laid  out  in  regular  ridges  and  furrows.  The  plants 
are  fixed  into  the  sides  of  these  little  ridges,  and  watered 
by  means  of  the  intervening  furrows.  Often  the  young 
plants,  packed  in  moist  clay,  and  bound  up  in  straw,  are 
conveyed  to  distant  parts  of  the  country  ; but  the  produce 
of  these,  it  is  said,  does  not  equal  that  of  the  plants  reared 
at  Kandahar.  About  six  weeks  after  transplanting,  that 
is,  about  May- June,  the  first  crop  is  reaped,  the  whole 
plant  being  cut  away  about  6 inches  from  the  ground,  and 
only  some  5 or  6 of  the  lowest  leaves  being  left.  Each 
plant,  as  cut,  is  laid  on  the  ridge,  and  here  each  side  is 
alternately  exposed  for  a night  and  a day  to  the  effects  of 
the  dew  and  sun,  by  which  their  green  colour  becomes 
brown.  After  this,  they  are  collected  in  large  heaps  in  a 
corner  of  the  field,  and  covered  over  with  mats,  or  a layer 
of  straw,  &c.,  and  allowed  to  remain  so  for  8-10  days, 
during  which  the  stems  shrivel,  and  give  up  their  mois- 
ture to  the  leaves.  At  the  end  of  this  time,  the  heaps  are 
conveyed  away  into  the  villages,  where  the  stalks  are 
separated  from  the  leaves,  the  latter  are  then  dried  in  the 
shade  and  tightly  packed  in  bundles  about  14  inches  square, 
and  in  this  shape  are  sold  by  the  grower.  After  the  first 
crop  is  gathered,  the  ground  is  turned  with  a spade,  well 
manured,  and  freely  irrigated.  In  duo  course,  the  old 
stems  shoot  up  and  produce  fresh  leaves,  and  in  six  weeks 
or  two  months,  the  second  crop  is  cut.  Sometimes,  though 
seldom,  a third  crop  is  realized,  but  the  quality  of  this 
tobacco  is  very  inferior,  and  it  is  only  fit  for  making 
snuff. 

Africa, — The  tobacco-plant  extends  throughout  Central 
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and  East  Africa,  wherever  the  equinoctial  rains  fall.  It 
is  cultivated  to  some  extent  in  the  Bondei  of  Usambara, 
but  seems  to  be  the  special  product  of  the  Handei  district, 
whence  considerable  quantities  are  sent  to  Pangani  for 
export.  Usambara  also  exports  to  Zanzibar  stiff,  thin, 
round  cakes,  which  have  been  pounded  in  wooden  mortars, 
and  neatly  packed  in  plaintain-leaves.  It  is  dark  and 
well-flavoured.  The  Cape  of  Good  Hope,  in  1865,  had 
933  morgen  (of  2 *116  acres)  under  tobacco,  yielding 
1,632,746  lb.;  in  1875,  1243  morgen  afforded  3,060,241  lb. 
Tobacco  is  grown  considerably  in  Oudtshorn  and  other 
districts  of  the  Cape  Colony,  and  on  the  warmer  farms  in 
the  Transvaal,  but  to  the  greatest  extent  on  the  coast. 
The  supply  is  already  sufficient  for  local  demands,  and 
tobacco  promises  to  become  a staple  of  South  African 
agricultural  industry. 

A recent  writer  on  this  portion  of  the  British  colonies 
says,  “ tobacco,  though  cultivated  as  an  article  of  com- 
merce for  export,  has  not  met  with  much  success,  as  the 
passion  for  the  weed  has  become  deeply  rooted  in  the 
natives  of  the  coast  and  interior,  so  that  it  is  cultivated 
by  them  in  many  parts  of  the  province  for  their  own  con- 
sumption, and  forms  a regular  article  of  sale  and  barter 
amongst  themselves.”  The  tobacco  leaf  is  dried  very 
carelessly  by  the  natives,  and  is  made  up  in  a peculiar 
way,  as  follows : — It  is  first  plaited,  and  when  tho  plait 
has  reached  a length  of  3-4  feet,  it  is  wound  up  in  tho 
form  of  a spiral.  Gradually  drying  in  this  shape,  it 
preserves  its  form  without  any  binding,  and  it  is  unwound 
and  cut  off'  in  short  pieces  when  required  for  uso  or  sale. 
This  mode  of  preparation  is  invariable  among  the  Makua 
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and  Yao,  between  tbe  Koouma  and  Zambesi.  Consul 
O’Neill  says  that  “were  tbe  natives  instructed  in  some 
simple  method  of  drying  and  pressing  the  leaf,  the  valu- 
able product  would  be  probably  brought  down  by  them 
in  considerable  quantities,  affording,  as  it  would  do,  a 
larger  margin  for  profit  than  does  the  cidture  of  oil  seeds, 
and  it  might  become  a regular  article  of  colonial  manu- 
facture and  export.” 

Tobacco-growing  is  a very  important  industry  in 
Algeria.  The  culture  and  manufacture  are  quite  free, 
but  the  French  Government  buys  all  the  best  produce,  for 
manufacture  and  sale  by  the  State  factory  in  Paris.  The 
cultivation  continues  to  increase,  and  is  highly  remunera- 
tive where  the  land  is  capable  of  irrigation.  In  1876-7, 
the  1889  Europeans  engaged  in  it  cultivated  2471  hectares 
(of  2^  acres),  and  produced  2,782,500  Icilo.  (of  2 ’2  lb.); 
the  8021  natives  cultivated  4154  hectares,  which  yielded 
1,889,124  Icilo.  The  year  1877-8  was  less  favourable,  and 
the  area  decreased  by  425  hectares.  Still  worse  results 
were  expected  in  1878-9,  owing  to  scarcity  of  water.  The 
kind  most  grown  is  called  chebli.  The  produce  per  hectare 
of  fine  and  chebli  is  estimated  at  6-8  quintals ; the  other 
kinds  give  10-12.  The  exports  in  1877  and  1878  respec- 
tively were  as  follows : — Manufactured,  121,090  Icilo., 
and  124,117  Icilo. ; unmanufactured,  3,445,441  Icilo.  and 
1,509,266  Icilo.  In  1879,  1087  Europeans  planted  3180 
hectares,  and  gathered  1,226,181  kilo.;  11,079  natives 
planted  6584  hectares,  and  produced  1,384,802  Icilo. ; the 
exports  were  2,481,218  Icilo.  unmanufactured,  and  146,345 
Icilo.  manufactured. 

The  figures  for  1883  were  1240  European  planters 
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cultivated  2278  hectares  and  produced  2,250,671  lnlo., 
whilst  8735  native  planters  cultivated  6416  hectares  and 
produced  2,977,067  kilo.,  the  total  product  being  5,227,738 
kilo.  This  does  not  differ  to  any  great  extent  from  the 
result  of  the  previous  year.  Tobacco  is  capable  of  being 
produced  in  much  greater  quantity,  says  the  British 
Consul,  but  the  market  is  limited.  Ihe  colonists  them- 
selves and  the  Government  appear  to  be  the  only 
purchasers. 

Australia. — In  the  year  ending  31st  March,  1879,  New 
South  Wales  had  835  acres  under  tobacco,  and  the  crop 
amounted  to  7932  cwt.  In  the  same  year,  Victoria  culti- 
vated 1936  acres,  which  yielded  15,662  cwt.,  valued  at 
43,853Z.  Queensland  grew  36  acres  of  tobacco  in 
1879. 

Austro-Hungary . — The  manufacture  and  sale  of  tobacco 
is  a Government  monopoly  in  the  Austro-Hungarian  em- 
pire, and  the  revenue  thus  derived  is  the  most  lucrative 
item  of  the  indirect  income  of  the  State.  The  only 
tobacco-growing  provinces  of  Austria  are  Galicia  and 
Bukowina,  producing  about  4 million  kilo,  from  2900 
hectares',  and  South  Tyrol, where 290  hectares  yield  almost 
4 million  kilo,  of  green  tobacco.  The  respective  approxi- 
mate values  of  the  two  products  are  18^-  florin  (of  Is.  ll.^fZ.) 
and  4§  florin  per  100  kilo.  The  chief  supplies  are  furnished 
by  Hungary,  which  was  once  so  noted  for  its  tobacco,  but 
the  industry  is  now  completely  crippled  by  the  fiscal  regu- 
lations. The  area  (in  acres)  under  cultivation  fluctuates 
remarkably;  in  1860,  it  was  G79| ; in  1865,  68,141;  in 
1869,  843|;  in  1875,  26,817;  in  1879,  7316.  The  total 
areas  (in  acres)  under  cultivation  in  the  wholo  empire  in 
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1876,  1877,  and  1878  respectively  were,  144,493,  148,126, 
143,447 ; the  yields  in  Icilo.,  46,033,163,  44,164,038, 
40,978,540;  and  the  yield  (in  Icilo.)  per  joch  (of  l1 43 
acre),  445,  426,  408.  Fiume,  in  1877,  exported  by  sea 
2862  cwt.  of  manufactured  tobacco ; and  by  land,  31,200 
cwt.  of  leaf,  and  53,712  cwt.  of  manufactured.  In  1879, 
it  shipped  9900  kilo,  of  leaf  tobacco  direct  to  England.  In 
1883,  the  tobacco  harvest  was  26,560  metrical  centners 
(about  equivalent  to  cwts.),  being  1595  in  advance  of 
1882.  The  total  exports  of  raw  tobacco  were  55,842 
metrical  centners  in  1883,  and  74,475  in  1884.  The  port 
of  Fiume  shipped  613  tons  of  tobacco  leaf  in  1883,  of 
which  189,300  kilo,  value  75,720  florins,  went  to  Gibraltar. 
In  1884,  the  shipments  from  Fiume  were  1673  tons. 

Borneo. — Tobacco  is  grown  in  small  quantities  by  the 
Dyaks  and  people  of  Bruni  ; but  they  are  unskilful  in  its 
manufacture,  though  the  flavour  of  the  product  of  Bruni 
is  much  esteemed  by  Europeans.  Under  skilful  manage- 
ment, and  by  introducing  a better  kind  if  necessary,  it 
might  become  as  profitable  to  this  island  as  it  now  is  to 
the  neighbouring  ones  of  the  Philippines,  Java,  &c.  The 
Dyaks  might  be  more  readily  induced  to  cultivate  this 
plant,  the  nature  of  which  they  know,  than  plants  which 
are  strange  to  them.  More  recently  it  is  announced  that 
plantations  have  been  commenced  in  British  North  Borneo, 
and  samples  of  the  leaf  sent  to  Europe  have  been  favour- 
ably reported  on.  The  exports  from  Sarawak  in  1884 
were  valued  at  2020  dollars  to  foreign  ports,  and  34,257 
dollars  in  coasting  vessels,  making  a total  of  36,277 
dollars.  In  the  same  year,  British  North  Borneo  shipped 
2113  dollars’  worth ; and  Sandakan,  1537  dollars’  worth. 
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Bourbon. — Efforts  are  being  made  to  successfully  intro- 
duce tobacco  into  the  rotation  of  crops  on  the  sugar  estates, 
with  the  object  of  supplying  the  article  to  the  French 
regie  or  Government  monopoly,  which  buys  annually 
upwards  of  40  million  francs’  worth  of  tobacco  in  the 
islands  of  Cuba,  Java,  and  other  colonies.  The  results 
hitherto  obtained  are  not  unsatisfactory,  and  this  article 
may  shortly  acquire  importance  among  Bourbon  products. 
The  exports  in  1884  were  10,185  kilo.,  value  61,1 10  fr. 

Brazil. — In  Brazil,  tobacco  is  chiefly  cultivated  in  the 
provinces  of  Bahia,  Minas,  Sao  Paulo,  and  Para.  The 
town  of  Purificagao,  in  Bahia,  is  the  centre  of  an  important 
district.  The  cultivation  is  increasing,  and  greater  care  is 
being  taken  in  the  preparation.  The  common  up-country 
method  is  to  pick  the  leaves  from  the  stalks,  dry  them 
under  the  hut-roofs,  remove  the  midribs,  and  spread  them 
in  superposed  layers,  amounting  to  2-8  lb.,  for  rolling  to- 
gether and  binding  with  bark  strips.  These  rolls  are 
bound  very  tightly  with  cord,  and  left  for  several  days, 
when  the  cord  is  replaced  by  strips  of  jacitdra,  the  split 
stem  of  a climbing  palm  ( Desmoncus  sp.  div.'),  and  have  a 
stick-like  form  1^  inch  in  diameter.  They  are  sold  in  masas 
of  4-G  feet  in  length,  but  the  tobacco  is  not  considered  good 
till  it  has  fermented  for  5-6  months,  when  it  is  hard  and 
black,  and  shaved  off  as  required  for  pipes,  cigarettes,  and 
cigars,  the  last  made  with  wrappers  of  iauari  bark  ( Goura- 
tari  guianensis ).  The  Tapajos  tobacco  is  considered  tho 
finest  in  the  Amazon  valley.  Tho  export  of  tobacco  from 
Bahia  in  1877-8  was  17,272,678  kilo.,  and  in  1878-9, 
18,149,201  kilo.,  almost  tho  whole  being  to  Germany. 
Santos,  in  1878-9,  shipped  381,310  kilo.  Bahia  sends 
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away  immense  numbers  of  cigars  coastwise.  Maceio  ex- 
ported 4336Z.  worth  in  1876,  but  none  in  1879. 

Some  interesting  particulars  are  given  in  the  last  report 
of  the  United  States  Consul-General  at  Eio  de  Janeiro,  as 
to  the  cultivation  and  manufacture  of  tobacco  in  Brazil. 
It  appears  that  the  cultivation  began  about  the  year  1600, 
in  the  province  of  Bahia,  and  from  thence  extended  to  all 
the  other  districts  along  the  coast.  Among  the  localities 
earliest  known  for  their  tobacco  production  was  the  lake 
district  of  Pernambuco,  now  the  province  of  Alagoas, 
where  an  excellent  quality  was  produced,  which  com- 
manded very  high  prices.  During  the  following  century 
the  cultivation  increased  so  rapidly  in  Alagoas  and  Bahia, 
that  at  the  commencement  of  the  succeeding  century,  the 
average  annual  export  had  reached  2857  tons  from  the 
latter,  and  285  tons  from  the  former  province.  The 
earliest  export  statistics  available  for  the  whole  empire, 
are  for  the  year  1839-40,  in  which  the  export  amounted 
to  295,966  arrobas,  the  arroba  being  equivalent  to  about 
32  lb.;  and  the  value  exceeded  65,000Z.  For  the  next 
thirteen  years,  the  exports  averaged  8,000,000  lb.  annually, 
with  a value  steadily  increasing.  During  each  of  the 
years  1853-55,  the  amount  exported  was  22,000,000  lb.,  of 
the  total  value  each  year  of  200,000Z.  In  1879-80,  the 
export  was  50,000,000  lb.,  of  the  value  659,000Z. ; in  1880- 

81,  44,000,000  lb.,  of  the  value  of  650,000Z.,  and  in  1881— 

82,  52,000,000  lb.,  of  the  value  of  680,000Z.  Though  tho 
principal  tobacco-producing  province  of  tho  empire  is 
Bahia,  tobacco  of  good  quality  is  grown  in  every  part  of 
Brazil,  from  the  Amazon  to  the  Iiio  Grande  frontier. 
Some  localities  in  the  province  of  Amazonas  have  long 
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been  known  for  the  excellent  quality  of  their  tobacco, 
while  in  the  Eio  market  one  of  the  brands  most  esteemed 
comes  from  the  province  of  Goyaz.  The  local  consumption 
of  tobacco  is  fery  great,  and  principally  in  smoking. 
Bahia  tobacco  used  to  be  largely  exported  in  rolls,  weigh- 
ing 8 arrobas,  or  256  lb.  each ; of  late  years,  however, 
large  quantities  of  the  leaves  in  bales  are  exported  to 
Hamburg.  Cigar  factories  are  established  in  all  large 
cities  throughout  the  tobacco-growing  regions,  which  give 
employment  to  a large  number  of  men,  women,  and 
children.  The  methods  employed  in  the  cultivation  and 
preparation  of  the  plant  are  very  much  the  same  as  they 
were  nearly  200  years  ago.  The  labour  employed  is  that 
of  slaves,  to  whom  are  assigned  special  descriptions  of 
work.  In  former  times  curing  tobacco  in  rolls  required 
much  constant  labour,  the  ropes  composing  each  roll  being 
unwound,  twisted,  and  re-wound  during  a period  varying 
from  10  to  15  days.  The  Brazilian  tobacco  is  generally 
characterized  by  its  strength  and  dark  colour,  particularly 
in  Bahia.  In  that  province  the  practice  is  to  manure 
heavily,  which  occasions  a very  rank  growth  and  strong 
flavour.  In  Minas  Geracs  the  tobacco  is  somewhat  milder, 
and  some  advance  has  lately  been  made  in  a few  localities 
towards  improved  processes  of  curing.  This  seed  may  bo 
germinated  in  any  season  of  the  year,  but  tho  months  of 
June,  July,  and  August  are  generally  preferred  for  plant- 
ing, because  germination  and  transplanting  aro  brought 
into  or  near  the  rainy  season.  Tobacco  plants  planted  in 
this  season  aro  considered  the  best  growers,  and  produce 
tho  largest  leaves.  Those,  however,  which  are  germinated 
in  the  dry  season,  and  sustained  by  irrigation,  grow  with 
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greater  vigour,  and  possess  a finer  aroma.  Tire  land  se- 
lected for  the  plants  is  cleared,  and  the  surface  worked 
with  the  hoe,  after  which  it  is  marked  off  into  parallel 
rows  about  3 feet  apart,  according  to  locality  and  the  size 
of  the  mature  plants.  In  transplanting,  the  young  plants 
are  set  from  2 to  3 feet  apart,  and  are  manured  heavily  in 
the  pits  opened  for  them.  Great  care  is  necessary  for  a 
time  to  protect  the  shoots  from  the  sun,  and  to  irrigate 
plentifully  when  the  transplanting  occurs  in  a dry  season. 
The  work  of  cultivation  and  keeping  down  the  weeds  is 
performed  entirely  with  the  hoe,  and  only  two  or  three 
times  during  the  season.  In  gathering  in  the  crops, 
planters  wait  until  the  plants  are  fully  matured,  this 
being  determined  by  doubling  and  breaking  one  of  the  top 
leaves.  In  Bahia  and  other  Brazilian  provinces  the  lower 
leaf  is  often  picked  by  itself,  and  in  a few  days  the  next, 
and  so  on  as  long  as  the  plant  will  develop  the  lower 
leaves  into  what  is  classed  first  quality.  These  leaves  are 
hung  up  two  and  two,  under  cover  and  across  poles,  24 
hours  after  picking  and  sweating.  When  it  is  intended 
to  twist  the  leaves  into  ropes,  they  are  left  hanging  about 
2 days,  when  they  are  taken  down,  carefully  freed  from 
the  heavy  parts  of  the  midrib,  doubled  in  halves,  and  laid 
away  for  the  rope  twister.  This  operation  requires  con- 
siderable dexterity,  and  is  generally  entrusted  to  the  best 
slave  on  the  plantation.  Tho  operation  requires  a rude 
windlass,  which  is  slowly  turned  in  winding  the  rope, 
which  is  twisted  by  hand.  A boy  is  usually  employed 
entirely  to  hand  leaves  to  tho  twister.  These  ropes  are 
unwound  and  re-wound  once  or  twice  a day,  for  a period 
of  10-15  days,  according  to  the  weather,  and  are  twisted 
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a little  harder  each  time.  In  curing,  the  tobacco  grows 
darker  and  darker,  until  it  becomes  jet  black.  The  juices 
exuding  from  the  rolls  are  carefully  caught  and  preserved 
until  the  last  winding,  when,  mixed  with  lard,  syrup,  and 
various  aromatic  herbs,  they  are  used  to  pass  the  rope 
through,  previous  to  the  final  winding.  The  last  step  is 
to  cut  the  cured  ropes  in  certain  lengths,  and  to  re-wind 
them  upon  light  wooden  sticks,  about  2 feet  in  length,  the 
winding  being  very  compact  and  regular.  The  rolls  are 
then  covered  with  leather  or  strong  canvas,  when  they  are 
ready  for  market.  Formerly,  these  rolls  were  made  to 
weigh  8 arrobas,  or  256  lb.,  though  rolls  of  3 arrobas  were 
made  for  the  home  markets.  At  the  present  day  the 
weights  vary  according  to  the  locality.  The  large  expor- 
tation of  tobacco  in  leaf  has  considerably  changed  the 
character  of  tobacco-growing  in  Bahia,  the  pi'ocess  of 
curing  and  packing  the  leaf  being  simpler  than  the  old 
process  of  manufacturing  rolos.  Tobacco-growing  is 
heavily  protected  and  taxed  in  Brazil,  nearly  all  the 
provinces  imposing  separate  protective  taxes,  in  addition 
to  those  imposed  by  the  Government.  Besides  these,  the 
municipalities  arc  permitted  to  levy  taxes  on  the  article. 
The  present  export  tax  on  tobacco,  in  Brazil,  amounts  to 
as  much  as  18  per  cent. 

The  local  market  quotations  are  thus  given : — 

8.  cl.  8.  Cl. 

Putentes  ..  ..  0808-8170  real  (-12  2-1-1  7)  per  10  kilo.  (=  22  lb.) 

Santo  Amaro,  assorted  3 7-  5 8 „ „ 

Alagrinlias ..  ..  2791-5106..  ..  (5  0-  8 2)  „ 

8ao  Felix  ..  ..  3745-4425  ..  (0  8-  7 10£)  „ „ 

The  Bahia  export  in  1833-1  was  15,644,010  kilo.,  value 
400,246/. 
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Canary  Islands. — With  the  declining  importance  of 
cochineal,  tobacco-growing  is  gaining  ground,  and  the 
quality  of  the  article  has  been  much  improved,  while 
factories  for  drying  and  preparing  the  leaf  have  been 
established  in  various  localities.  The  exports  for  the 
year  1883-4  were: — 27  lb.,  value  81.,  to  France;  2268 
cwt.,  value  98097,  to  Spain ; 1753  lb.,  value  375 1.,  to 
Germany ; and  939  lb.,  value  189Z.,  to  West  Coast  of 
Africa. 

China. — The  chief  tobacco-growing  provinces  of  China 
are  Chihli,  Hopih,  Hoonan,  Szechuen,  and  Shingking. 
The  use  of  tobacco  is  wide-spread  and  common,  and  con- 
siderable local  trade  is  carried  on  in  it.  The  exports  from 
Amoy  were  2573  piculs  (of  133^  lb.),  value  13,5617,  in 
1877  ; and  3994^  piculs,  valne  17,9367,  in  1878.  Wenchow 
exported  27§  piculs  of  leaf  in  1878,  and  321^  in  1879. 
The  exports  and  re-exports  from  Hankow  in  1878  were 
65,070 % piculs  of  leaf,  and  46,241f  of  prepared.  In  1879, 
Hankow  exported  and  re-exported  63,180  piculs  prepared, 
value  311,7547,  and  58,094  of  leaf,  value  118,5347  There 
is  an  immense  supply  from  the  provinces,  and  the  leaf  is 
fine  in  colour,  texture,  and  fragrance,  but  though  sent  to 
America  and  England  for  cigar-making,  the  trade  has  not 
been  remunerative.  It  is  now  used  in  cigarettes  and 
various  cut  mixtures  as  “Turkish,”  but  when  better 
known,  will  be  smoked  on  its  own  merits.  Canton 
exported  1730 ^piculs  in  1877,  1742^  in  1878,  and  2397  in 
1879.  Tho  exports  of  leaf  from  Ningpo  were  407  piculs  in 
1874,  571  in  1875,  211  in  1876,  530  in  1877,  378  in  1878, 
and  165  in  1879.  Kiungchow  exported  449)r  piculs  of  leaf 
in  1878 ; and  85£  piculs , value  1367,  in  1879.  Kiukiang 
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exported  28,120^  piculs  of  leaf,  value  35,678Z.,  in  1878  ; 
and  14,659  of  leaf,  and  802  of  stalk,  in  1879. 

Ckinkiang  imported  13,328  piculs  of  leaf,  and  1914  of 
prepared,  in  1879.  Macao  receives  tobacco  from  the 
Hokshan  district,  and  prepares  it  for  exportation  to  Java, 
the  Straits,  and  California,  the  annual  export  being  about 
10,000  piculs.  The  Newell  wang  imports  of  prepared  native 
tobacco  were  8052  piculs  in  1877,  8354  in  1878,  and  6630 
in  1879.  Shanghai,  in  1879,  imported  58,460  piculs  of 
native  leaf,  79,081^  of  prepared,  and  1187^  of  stalk  ; and 
exported  and  re-exported  31,541  of  leaf,  and  29,672^  of 
prepared.  Taiwan  imported  3017^  piculs  of  prepared 
native  in  1879.  Tientsin  exported  1047^  'piculs  native 
tobacco  in  1878,  and  693j  in  1879.  Tobacco  is  grown  in 
the  hilly  districts  near  Wuhu ; the  leaves  are  gathered  in 
October,  and  sun-dried  on  wicker-work  frames.  The 
exports  in  1879  were  597^  piculs  of  leaf,  and  742  of  pre- 
pared. 

Cochin-China. — The  culture  of  tobacco  is  extending  in 
Cochin-China,  and  it  is  even  said  that  a considerable 
quantity  is  exported  to  China,  but  it  improves  little  in 
quality.  The  area  reported  to  be  under  tobacco  cultiva- 
tion in  1878  (including  coffee)  was  2361  acres. 

Costa  Iiica. — The  free  cultivation  of  tobacco  was  stopped 
in  January  1884,  and  its  free  sale  only  permitted  till 
December  31,  1885. 

Ecuador. — The  tobacco  crop  of  Ecuador  for  1879  was 
not  so  large  as  usual,  owing  to  an  unfavourable  season. 
Esmeraldas,  the  most  northerly  port,  and  whence  nearly 
all  tho  tobacco  shipments  are  made,  despatched  about 
3000  quintals  in  1879.  Guayaquil  exported  150  quintals  in 
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1877,  none  in  1878,  and  10  in  1879.  In  1883,  the  exports 
from  Guayaquil  were  1374  quintals,  value  5496 Z. ; in  1884, 
only  96  quintals,  192 Z. 

Fiji. — The  Fiji  Islands  are  well  adapted  to  tobacco 
culture.  The  natives  produce  a good  deal,  which  nearly 
approaches  the  American  leaf.  With  careful  curing,  it 
would  find  a market  in  England.  The  native  product  is 
rolled,  which  prevents  its  being  made  into  cigars. 
Samples  of  leaf- tobacco  in  hands,  raised  from  foreign 
seeds,  exhibited  very  unequal  qualities,  and  a tendency  to 
revert  to  American  forms,  the  Havana  returning  to  the 
Virginian  type.  Cut  up  for  smoking,  they  were  deficient 
in  flavour,  but  were  considered  satisfactory  as  a first 
experiment. 

France. — The  area  occupied  by  tobacco  in  France  in 
1873  was  14,858  hectares  (of  2^  acres),  yielding  at  the 
rate  of  12  quintals  (of  220^  lb.).  The  amount  of  land 
authorized  to  grow  tobacco  in  Pas  de  Calais  in  1879  was 
2100  acres,  and  the  quantity  furnished  to  the  Government 
was  3,659,636  lb.,  the  prices  (per  kilo.)  paid  by  the 
Government  being  1 fr.  45 c.  for  lsts,  1 fr.  12 c.  for  2nds, 
88c.  for  3rds,  and  10-66c.  for  other  inferior  qualities. 
The  number  of  plants  grown  per  acre  is  about  17,000. 
The  department  Nord  affords  rather  more  than  Pas  do 
Calais. 

By  the  Imperial  decrees  of  Decembor  29th,  1810,  and 
January  12th,  1811,  it  was  ordained  that  the  purchase  of 
tobacco  in  leaf  and  the  fabrication  and  sale,  whether 
wholesale  or  retail,  of  manufactures  of  tobacco,  should  be 
exclusively  confined  to  the  Administration  of  Indirect 
Taxes  (Regie  dos  Droits  Unis)  in  all  the  departments  of 
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France.  At  present  the  Regie  lias  in  operation  16  large 
manufactories,  27  “ magasins  de  culture,”  and  4 “ rnaga- 
sins  de  transit.”  It  employs  over  19,000  workpeople,  of 
whom  about  80  per  cent,  are  women  and  girls.  The 
usual  daily  earnings  are,  for  men,  from  2s.  Id.  to  3s.  lid., 
and  for  women,  from  Is.  2d.  to  2s.  4d.  For  faithful  or 
exemplary  services,  the  workpeople  receive  annually 
rewards,  varying  in  amounts  from  15s.  to  20/.  Mr.  Scid- 
more,  the  United  States  Consular  Agent  in  Paris,  gives 
the  following  description  of  the  manner  in  which  the 
operations  of  the  Regie  are  carried  on.  At  the  begin- 
ning of  each  year  the  Minister  of  Finance  designates  the 
number  of  hectares  upon  which,  and  the  departments 
within  which,  the  cultivation  of  tobacco  may  be  under- 
taken during  the  following  season.  The  last  ministerial 
decree  upon  this  subject  confines  the  privilege  to  the 
departments  of  the  Alpes  Maritimes,  Bouches  du  Rhone, 
Dordogne,  Gironde,  Ule-et-Yilaine,  Landes,  Lot-et- 
Garonne,  Meurthe-et-Moselle,  Nord,  Pas  de  Calais,  Puy  de 
Dome,  Hautes-Pyrenees,  Haute-Saone,  Savoie,  Haute 
Savoie,  and  Var.  In  the  month  of  October  or  November, 
an  agent  of  the  Regie  proceeds  to  the  communes  among 
which  the  prefects  have  apportioned  the  allotments,  and 
receives  the  declaration  of  every  proprietor  desiring  to 
profit  by  tho  authorization.  A Commission,  composod  of 
the  prefect,  of  the  director  of  indiroct  taxes,  a superior 
agent  of  cultivation,  a member  of  the  council  general,  and 
of  a member  of  tho  council  of  tho  arrondissomont,  not 
being  planters,  then  examino  tho  declarations,  and  admit, 
reduce,  or  reject  them.  After  a planter  is  accorded 
permission  to  cultivate,  he  is  subjoctod  to  closo  official 
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supervision,  and  to  numerous  stringent  regulations  con- 
cerning details  as  to  the  prohibition  to  sow  any  other  seed 
than  that  furnished  to  him  by  the  administration,  the 
mode  of  planting,  &c. ; and,  in  addition  to  the  surveillance 
as  to  these  matters,  two  official  inventories  are  taken  of 
the  growing  crop — the  first  to  ascertain  the  extent  of  land 
under  cultivation  and  the  number  of  plants,  the  second  to 
determine  the  number  of  leaves  for  which  the  planter 
will  be  held  accountable.  When  the  tobacco  has  been 
gathered  in  a manner  described  by  regulations  of  minute 
detail,  the  planter  takes  it  to  the  magazine  of  the 
Regie,  where  it  is  subjected  to  the  inspection  of  a 
commission  of  five  disinterested  experts,  who  separate  the 
leaves  into  three  portions,  according  to  quality ; the 
planter  is  then  paid  for  each  portion  in  accordance  with 
the  tariff  of  prices  promulgated  by  the  Minister  of 
Finance.  Foreign  tobacco  is  obtained  through  contract 
with  private  parties,  after  published  proposals  by  the 
Minister  of  Finance  through  the  French  Consular  Corps 
abroad,  and  through  a special  government  agency  estab- 
lished at  Havana.  At  present  a little  over  one-third  of 
the  tobacco  purchased  by  the  Regie  is  of  French 
growth  ; over  one-half  consists  of  foreign  leaf,  mostly 
obtained  from  the  United  States,  and  the  remainder  is 
made  up  by  importations  of  oigars  from  Havana  and 
Manilla,  and  by  cigarettes  and  miscellaneous  productions 
of  various  countries,  and  by  custom-house  seizures.  The 
magazines  distributed  throughout  the  country  are  of  two 
sorts,  “ magasins  de  transit  ” for  foreign  tobacco,  and 
“ magasins  de  culture  ” for  indigenous  tobacco.  In  the 
“ magasins  de  transit  ” the  foreign  loaves  have  not  to 
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submit  to  any  other  manipulation  than  the  sampling  of 
packages,  after  which  they  are  forwarded  to  the  factories 
in  such  quantities  as  may  he  demanded.  With  the 
indigenous  tobacco  the  course  is  different ; this  when 
received  from  the  hands  of  the  French  grower  is  usually 
very  imperfectly  dried,  and  has  to  be  subjected  to  a 
curing  process.  After  the  bundles  are  thoroughly 
thrashed,  they  are  put  in  heaps  according  to  maturity,  and 
fermented  in  a temperature  as  high  as  30°  to  40°  Centi- 
grade. This  maturation  lasts  from  six  to  nine  months, 
depending  upon  the  locality,  and  the  condition  of  the 
leaves  as  received,  and  is  interrupted  from  time  to  time 
by  the  operation  of  shaking  and  turning  in  order  to  pre- 
vent too  great  fermentation.  When  this  fermentation  is 
concluded,  those  leaves  containing  less  than  twenty  per 
cent,  of  water  are  ready  to  he  packed.  At  this  point  cer- 
tain of  the  leaves  undergo  a stemming  process ; they  are 
then  packed  by  hydraulic  pressure  in  bales  and  hogsheads 
weighing  from  400  to  500  kilo,  each,  and  in  this  state 
they  remain  stored  in  the  magazine  for  some  months  to 
acquire  further  ripeness.  It  is  usually  15-18  months 
after  they  are  gathered  that  the  leaves  are  considered  to 
be  in  a lit  condition  to  be  sent  to  the  manufactory.  Upon 
arrival  at  the  manufactory,  the  packages  are  sorted  and 
emptied;  the  leaves  are  spread  out  in  large  bins  orroceivo 
a preparatory  wetting  with  water  containing  10  per  cent, 
of  sea  salt,  in  order  to  produco  flexibility  and  prevent 
powdering.  This  process  occupies  24  hours.  Then 
follows  the  sorting  according  to  quality,  and  the  distribu- 
tion to  the  various  workrooms  for  composition. 

When  intended  for  tho  manufacture  of  snuff,  tho  leaves 
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are  put  into  machines  and  chopped  into  strips  of  the 
width  of  a finger ; they  are  then  moistened  with  pure 
water  or  tobacco  juice  of  various  strengths,  the  necessary 
quantity  and  quality  of  which  is  determined  by  chemical 
analysis.  These  strips  are  then  piled  up  in  masses  con- 
taining from  35,000  to  40,000  kilogrammes,  in  rooms 
where  a high  and  even  temperature  is  maintained  by 
steam-pipes  and  ventilators.  Here  they  remain  to  ferment 
during  a month  or  six  weeks,  when  they  are  dried,  ground 
into  powder,  and  sifted.  This  powder  then  receives  a 
wetting,  is  packed  in  stout  wooden  bins,  in  quantities 
ranging  from  25,000  to  30,000  kilo.,  and  so  remain  to 
ferment  for  several  months.  During  the  course  of  the 
final  fermentation,  the  powder  is  tested  and  moved  from 
one  bin  to  another  from  time  to  time,  in  order  to  ensure  a 
successful  issue  of  the  process.  When  the  samples  taken 
from  the  bins  indicate  maturity,  the  snuff  is  packed  in 
barrels  and  casks,  and  is  ready  for  the  market.  For  the 
manufacture  of  smoking-tobacco,  the  leaves,  after  the 
stemming  process,  receive  their  first  moistening,  which 
lasts  24  hours.  They  are  then  neatly  arranged,  with 
their  edges  parallel,  and  are  taken  to  the  chopping 
machines ; the  machines  in  use  at  the  Regie  are 
capable  of  chopping  220  lb.  per  hour,  the  knives  being 
renewed  twice  during  that  time.  Tho  tobacco,  on  leaving 
the  choppers,  contains  about  25  per  cent,  of  humidity,  and 
is  immediately  conveyed  into  one  end  of  a revolving 
drying  cylinder,  heated  to  a uniform  temperature  of 
203°  Fahrenheit,  from  the  opposite  end  of  which  it  issues, 
at  the  expiration  of  fifteen  minutes,  in  a dried  state  and 
freed  from  albumen.  It  is  then  put  through  a second 
cylinder,  similar  in  construction  to  the  last,  but  which 
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subjects  the  tobacco  to  a strong  draught  of  cold  air  to  eli- 
minate all  dust  and  beat.  The  tobacco  is  then  packed 
in  well-aired  bins,  where  it  remains  from  four  to  six 
weeks,  after  which  it  is  carefully  overhauled  by  hand  to 
remove  the  pieces  of  stems  and  foreign  matter  that  may 
have  escaped  notice  in  the  previous  operations.  It  is  then 
put  up  in  packages,  varying  in  weight  from  40  grammes 
upwards.  These  packages  are  surrounded  with  a paper 
band,  upon  which  are  printed  the  Government  tax  stamp, 
the  date  of  manufacture,  the  weight,  the  price,  and  the 
letter  “ H,”  followed  by  figures.  The  last  mark  signifies 
the  amount  of  humidity  contained  in  the  tobacco  at  the 
time  it  was  put  into  the  packets.  Consul  Scidmore  says 
that  in  no  instance  since  its  inauguration  has  there  been 
a year  without  enormous  profits  to  the  tobacco  monopoly 
in  France,  and  in  a table  appended  to  his  report,  it  appears 
that  from  the  date  of  its  foundation  (1811)  to  the  end  of 
1878,  the  net  total  gain  to  the  French  Government 
amounted  to  287,703,881/. 

The  following  table  from  a recent  report  shows  that  the 
consumption  of  tobacco  in  France  has  been  steadily 
increasing : — 


Year. 

Population. 

Amount  consumed. 

Amount  per 
Head. 

1815 

29,250,000 

Kilogram  men. 
8,981 , m 

Grammes. 

307 

1820 

31,673,853 

11,595,084 

366 

1831 

32,731 ,256 

11,071,088 

338 

1841 

34,018,715 

16,461,934 

484 

1851 

85,546,919 

19,718,089 

555 

1864 

37,183,4 24 

28,019,803 

755 

1866 

37,807,203 

30,627,063 

810 

1872 

35,814,414 

27,031 ,000 

754 

1876 

36,643,087 

31,188,846 

851 
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The  amount  consumed  in  the  different  departments 
varies  very  much.  Snuff-taking  is  most  practised  in 
Oise,  Seine  Inferieure,  Eure,  and  Eure-et-Loir,  at  the 
maximum  rate  of  375  grm.  per  head ; and  least  in  the 
departments  of  Doubs,  Pyrenees  Orientates,  Nord,  Iiaut 
Ehin,  and  Haute  Savoie,  where  the  average  is  hut 
100  grm.  In  smoking,  however,  there  is  rather  a reverse 
order  of  things,  the  Nord,  Haut-Rhin,  and  Pas  de  Calais 
consuming  at  the  rate  of  2 kilo.  per  head,  while  the 
minimum  is  found  in  Haute  Savoie,  Cantal,  Correze, 
Creuse,  Aveyron,  Dordogne,  Lot,  and  Lozere.  Ten 
departments  only  consume  tobacco  above  the  average, 
while  70  are  actually  below  it.  If  all  France  smoked  the 
same  quantity  as  do  the  people  of  Nord,  Haut-Rhin,  and 
Pas  de  Calais,  the  consumption  for  the  whole  country 
would  be  73,286,174  lcilo.  instead  of  31,000,000 ; and 
vice  versa  it  would  he  only  6,265,968  kilo,  if  calculated 
according  to  the  average  of  Lozere,  which  is  only  at  the 
rate  of  171  grm.  per  head. 

The  department  of  the  Nord,  in  1884,  had  449  hectares 
(of  2 ‘47  acres)  under  tobacco,  the  yield  of  which  was 
1,168,206  kilo. 

Germany. — The  total  area  of  land  engaged  in  growing 
tobacco  in  Germany  in  1878  was  about  44,520  acres; 
nearly  two-thirds  of  this  total  was  distributed  among 
Rhenish  Bavaria,  Baden,  S.  Hesse,  and  Alsace-Lorraine. 
The  total  consumption  of  tobacco  in  the  German  empire 
in  tliat  year  was  2,196,000  cwt.  The  home  production 
was  596,776  cwt.,  the  remainder  being  imported. 

The  aggregate  area  of  land  cultivated  with  tobacco  in 
the  States  of  the  German  Customs  Union  did  not  vary 
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considerably  during  ten  years,  being  21,509  hectares  in 
1863,  and  20,918  in  1872,  to  which  must  be  added  the 
newly  annexed  provinces  of  Alsace  and  Lorraine,  which 
bring  up  the  total  to  24,745  hectares.  It  appears  that, 
with  particular  regard  to  the  year  1872,  the  cultivation 
was  carried  on  in  4067  different  localities,  by  94,916 
taxable  growers,  and  by  83,675  smaller  growers,  whose 
production,  owing  to  its  limited  extent,  was  exempt  from 
taxation.  By  far  the  larger  number  were  small  growers, 
the  area  cultivated  by  each  not  exceeding  an  average  of 
10  ares.  In  Prussia  the  aggregate  of  land  cultivated 
during  the  year  1871  amounted  to  5925  hectares,  or  26 
per  cent,  of  the  entire  territory  of  the  kingdom ; the 
aggregate  yield  of  the  harvest  in  the  same  year  was 
198,890  centners.  It  appears  that  the  extent  of  tobacco- 
growing land  has,  during  the  last  fifty  years,  been 
gradually  diminishing  in  Prussia,  and  that  accordingly 
the  expectations  entertained  in  the  beginning  of  that 
period  of  a great  future  development  of  this  branch  of 
agriculture  have  not  been  realized.  The  reasons  for  the 
gradual  decline  are  considered  to  be,  on  the  one  hand,  the 
growing  competition  of  the  South  German  growers,  and 
the  increase  in  the  importations  of  American  tobacco ; on 
the  other  hand,  the  fact  that  the  cultivation  of  beetroot 
for  sugar,  and  of  potatoes  for  distilling  purposes,  has 
proved  to  be  a more  profitable  business  than  tobacco  pro- 
duction. It  has,  moreover,  been  found  by  many  years' 
experience,  that  whilst  the  quality  of  the  tobacco  culti- 
vated in  most  parts  of  Prussia  is  not  such  as  to  enable  the 
growers  to  compete  successfully  with  tho  importers  of 
foreign,  particularly  North  American  sorts,  tho  labour 
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attending  its  cultivation  and  its  preparation  for  the 
market,  as  well  as  the  uncertainty  of  only  an  average 
crop,  are  out  of  proportion,  as  a rule,  to  the  average 
profits  arising  therefrom.  The  cultivation  of  the  plant 
has  consequently  gradually  become  restricted  chiefly  to 
those  districts  of  the  country  where  either  the  soil  is 
peculiarly  adapted  for  the  purpose,  or  where  it  is  carried 
on  for  the  private  use  of  the  producer. 

In  Bavaria,  as  is  well  known,  tobacco  is  cultivated 
very  extensively,  particularly  in  the  Palatinate  and  in 
Franconia,  viz.  the  districts  around  Nuremberg  and 
Erlangen.  The  area  of  land  in  1871  was  4721  hectares , 
which  produced  144,153  centners.  In  Saxony  but  little 
tobacco  is  grown,  the  total  area  planted  therewith  in  1871 
not  having  exceeded  6 hectares , upon  which  130  centners 
were  produced.  Although  in  parts  of  Wirtemberg  the 
soil  and  climate  are  said  to  be  very  favourable  to  the 
growth  of  the  plant,  the  area  of  land  cultivated  is,  upon 
the  whole,  a very  limited  one,  and  did  not  exceed  178 
hectares.  The  yield  of  the  harvest  is  giveu  at  5571 
centners.  In  the  year  1858  the  extent  of  production  in 
Wirtemberg  is  stated  to  have  been  four  times  as  great  as 
it  is  at  present.  The  Grand  Duchy  of  Baden  has  at  all 
times  been  the  chief  tobacco-growing  part  of  Germany, 
and  as  far  back  as  the  end  of  the  seventeenth  century 
special  laws  for  regulating  the  cultivation,  preparation, 
and  warehousing  of  this  article  were  in  force.  The  great 
importance  accordingly  attaching  to  this  branch  of 
agriculture  and  industry  for  so  largo  a proportion  of  the 
inhabitants  of  Baden,  renders  it  but  natural  that  any 
project  of  increasing  tho  tobacco  tax  should  meet  with 
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very  strong  opposition  amongst  most  classes  of  the  Grand 
Duchy.  The  most  prominent  tobacco-growing  districts 
of  Baden  are  those  of  Carlsruhe,  Mannheim,  Heidelberg, 
Badenburg,  Schwitzingen,  and  Lahr;  the  quality  of  the 
plant  grown  in  these  parts  being  a very  inferior  one. 
The  produce  of  the  districts  mentioned  is  therefore 
applied  chiefly  to  the  manufacture  of  “ cigar- wrappers,” 
and  is  exported  in  considerable  quantities  to  Bremen, 
Hamburg,  Switzerland,  Holland,  and  even  to  America, 
for  the  use  of  the  cigar-makers.  The  prices  of  the  best 
kinds  of  Baden  tobacco  are  consequently  also,  on  an 
average,  much  higher  than  those  realized  by  other 
German  growers.  The  area  in  Hesse  was  979  hectares, 
the  chief  district  being  around  the  town  of  Darmstadt ; 
the  production  was  31,311  centners.  The  most  prominent 
amongst  the  Thuringian  States  as  regards  tobacco  pro- 
duction, is  the  Duchy  of  Saxe-Menningen ; the  land 
cultivated  in  1871  in  all  of  them  put  together  was  202 
hectares,  the  yield  of  the  harvest  in  that  year  having 
been  4800  centners.  In  the  two  German  states  of 
Mecklenburg,  0100  centners  were  raised  from  105  hectares 
of  land.  The  most  important  district  is  that  of  Ncu- 
Brandenburg,  in  Mecklenburgh-Strelitz.  Only  a small 
extent  of  land,  viz.  09  hectares,  is  usod  for  tobacco  in  the 
Duchy  of  Brunswick,  tho  samo  being  situated  near  the 
town  of  Helmstadt  ; tho  amount  raised  was  2391 
centners. 

In  the  recently  acquired  provinces  of  Alsace-Lorraine, 
tobacco  cultivation  has  been  extensively  carried  on  for 
many  years,  more  especially  in  tho  country  around  Stras- 
burg,  Miilhausen,  Schirmeck,  and  Munster,  and  to  a 
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smaller  extent  near  Metz  and  Thionville.  The  aggregate 
area  of  land  cultivated  in  1871  in  both  provinces  is  given 
at  3159  hectares , upon  which  115,518  centners  of  tobacco 
were  raised.  According  to  the  statistics  and  information 
furnished  by  Consul  Ward,  the  quantity  of  tobacco  pro- 
duced in  Germany  in  the  year  1871  amounted  to  713,845 
centners , the  whole  being  estimated  in  value  at  60,284,210 
dols.,  or  about  9,042,613Z.  sterling. 

A Consular  report  of  March  31,  1885,  remarks  that  one 
of  the  most  prominent  branches  of  agriculture  in  Baden  is 
that  of  tobacco,  of  which  about  300,000  to  350,000  cwt. 
annually  are  grown,  whereof  large  quantities  are  exported. 
Owing  to  the  comparatively  high  tax  on  production  of 
22^  marks  per  50  hilo.,  the  grower  has  been  forced  to 
seek  a more  rational  system  of  cultivation,  and  a more 
careful  treatment  of  the  plant  and  the  curing  of  the  leaf. 
Government  pays  particular  attention  to  this  culture.  A 
Commission  has  been  appointed  for  the  purpose  of  study- 
ing and  investigating  the  treatment  of  tobacco  in  Holland, 
and  the  results  are  to  be  adopted  and  propagated,  so  far 
as  the  climate  admits. 

It  is  very  doubtful  whether  the  labours  of  the  Commis- 
sion will  greatly  influence  the  farmers,  who  are  of  a very 
conservative  disposition;  moreover,  there  is  a greater 
obstacle  to  struggle  against,  namely,  their  desire  to 
increase  the  quantity  of  the  production,  and  with  it  their 
income,  without  regard  to  the  question  of  deterioration  of 
the  quality  of  tobacco ; the  peasantry,  like  other  classes, 
participates  in  the  desire  to  better  its  material  condition. 

The  surface  of  land  occupied  by  tobacco  plantations  re- 
presented in  1883  for  tho  whole  of  the  empire  the  con- 
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siderable  figure  of  22,068  hectares ; this  year  a reduction 
is  to  be  noted,  as  official  reports  bring  the  total  to  21,108 
hectares  only. 

The  Grand  Duchy  of  Baden  participated  in  the  above 
figures  with  7788  hectares  for  1883,  and  7647  hectares 
for  1884. 

Notwithstanding  this  difference,  the  result  of  the  crop 
will  not  essentially  be  smaller  (as  regards  the  weight  of 
the  total),  the  new  produce  proving  heavier  in  weight  and 
in  substance.  While  in  1883  the  hectare  produced  about 
1900  kilo.,  it  is  supposed  that  for  1884  it  will  yield  from 
1800  to  2000  kilo.  These  figures  tend  to  prove  that  the 
1884  tobacco  is  richer  in  quality,  and  consequently  more 
durable,  and  less  capable  of  treatment  than  that  of  the 
preceding  years ; although  the  quality  is  somewhat 
inferior  to  that  of  1882  and  1883  it  may  fairly  be  con- 
sidered as  good. 

The  subjoined  remarks  deal  with  the  tobacco  trade  of 
Bremen.  The  number  of  casks  of  Kentucky  tobacco  sold 
in  1884  fell  considerably  below  that  disposed  of  in  1883. 
This  is  explainable  by  the  circumstance  that  lugs  and 
cuttings  were  altogether  wanting.  The  prices  of  leaf 
on  the  whole  remained  steady,  except  in  October  and 
November,  when  they  soon  regained  their  firmness 
through  no  more  supplies  from  America  being  expected, 
owing  to  the  continued  demand  for  strong  tobacco  in  that 
country.  Business  in  Virginia  tobacco  also  suffered  from 
the  want  of  inferior  qualities.  Prices,  considered  high 
from  the  beginning,  showed  even  a rising  tendency  at  the 
end  of  the  season.  Transactions  in  Maryland  and  scrubs 
exceeded  the  averago  of  the  last  five  years.  Ohio  and  Bay 

M 


162 


TOBACCO, 


suffered,  as  hitherto,  from  the  protection  afforded  to  home 
growths.  Operations  in  stems  were,  considering  the  de- 
pression in  trade,  not  unsatisfactory. 

A good  business  was  done  in  almost  all  descriptions  of 
tobacco  in  serons,  chests,  bales,  and  baskets,  and  sales  sur- 
passed those  of  previous  years. 

The  subjoined  table  presents  a comparison  of  the  trans- 
actions in  the  various  sorts  of  tobacco  during  the  last  two 
years : — 


Description  of  Tobacco. 

Description  of 
Packing. 

Imports. 

Sales. 

1883. 

1884. 

1883. 

1884. 

Kentucky 

Casks 

20,828 

12,084 

20,012 

12,514 

Virginia 

99 

3,937 

5,250 

4,848 

5,196 

Maryland 

55 

4,929 

5,615 

4r579 

5,811 

Scrubs  

383 

1,363 

383 

1,027 

Ohio 

581 

1,155 

566 

1,174 

Bay 

101 

136 

234 

134 

Stems  

5,013 

7,332 

8,163 

5,403 

Havana  

Serons 

16,127 

15,027 

13,121 

11,967 

Cuba  and  Yara 

22,467 

22,259 

29,297 

17,383 

St.  Domingo  .. 

83,836 

59,665 

58,121 

44,065 

Seed-leaf 

Chests 

17,070 

18,723 

77,000 

18,203 

Porto  Kico 

Bales 

1,133 

300 

1,137 

2,210 

Esmeralda 

99 

705 

549 

776 

599 

Columbia 

("Serons  and  1 
\ bales  / 

11,862 

21,041 

14,032 

22,659 

Vamias  

/Leaves  and) 
\ rolls  / 

922 

2,065 

3,174 

2,065 

Brazil,  in  leaves 

Bales 

131,982 

185,061 

139,397 

189,246 

Paraguay 

»' 

2,672 

2,601 

2,879 

2,819 

Rio  Grande 

4,571 

• • 

10,199 

l,34t) 

Manilla  

5) 

50 

77 

21 

106 

Mexican 

79  •• 

. . 

10 

8,’  235 

10 

Turkish  and  Greek 

9t 

6,155 

6,825 

8,105 

Other  varieties 

97  • * 

1,496 

2,017 

1,441 

3,357 

Good  qualities  of  Havana  fetched  adequate  prices.  The 
demand  for  Cuba,  Yara,  Carmen,  and  Domingo  was  brisk ; 
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Brazilian  and  Felix  found  ready  buyers,  owing  to  tbe  last 
good  crop,  tbe  prices  rising  towards  tbe  close  of  tbe  year. 
Tbe  stock  of  Porto  Rico  was  realized  at  a low  figure.  In 
seed-leaf  Pennsylvania  plants  were  chiefly  imported,  and, 
being  of  a good  quality,  were  for  tbe  most  part  promptly 
disposed  of.  Much  inclination  was  shown  for  Turkish 
tobacco,  and  tbe  same  remark  applies  to  business  in 
Paraguay,  of  which  tbe  supplies  might  have  been  greater. 
Chinese  tobacco,  very  brisk  at  first  on  account  of  its  fine 
quality,  later  on  fell  off  again  considerably. 

Tbe  value  of  tbe  tobacco  consumed  in  Germany  in  1878 
is  calculated  to  have  been  353  million  marks,  or  17, 650,000b 
sterling,  tbe  total  return  to  tbe  revenue  being  26,383,966 
marks,  or  1,319,198b  Tbe  quantity  consumed  in  that 
empire  in  tbe  year  is  stated  at  2,196,000  cwt.,  or  rather 
more  than  100,000  tons.  Of  this  quantity  582,600  cwt., 
or  upwards  of  29,000  tons,  were  consumed  in  tbe  form  of 
cigars.  Reckoning  a hundred  cigars  to  a pound  in  weight, 
tbe  number  of  cigars  consumed  in  Germany  in  1878  would 
be  upwards  of  seven  thousand  millions,  which  would  give 
two  cigars  a day  all  the  year  round  to  ten  million  smokers. 
But  besides  cigars  the  Germans  smoked  in  tbe  year 
1,327,200  cwt.,  or  upwards  of  60,000  tons  of  tobacco  more 
or  less  manufactured.  In  tbe  form  of  snuff  they  took 
160,600  cwt.,  or  8000  tons,  in  the  course  of  the  year,  while 
in  tbe  way  of  chewing- tobacco  they  limited  themselves  to 
the  moderate  quantity  of  14,200  cwt.,  or  about  700  tons. 
Rather  more  than  one-third  of  tho  total  weight  of  tobacco 
consumed  was  grown  within  tho  limits  of  Germany,  the 
quantity  so  produced  in  1878  being  596,776  cwt.,  while 
the  imports  amounted  to  1,768,855  cwt.  of  tobacco  leaves* 
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4827  cwt.  of  roll  tobacco,  14,170  cwt.  of  cigars,  8321  cwt. 
of  stems  for  snuffs,  513  cwt.  of  snuff,  and  101  cwt.  of 
chewing-tobacco.  The  total  area  of  land  engaged  in 
growing  the  plant  in  1878  was  18,016  hectares , or  about 
44,520  acres.  Two-thirds  of  that  quantity  was  grown  in 
Ehenish  Bavaria,  Baden,  South  Hesse,  and  Alsace-Lorraine, 
in  which  districts  11,623  hectares  were  employed  in  the 
cultivation  of  the  plant. 

Great  Britain. — The  proposal  to  re-establish  tobacco 
culture  in  the  United  Kingdom  has  called  for  the  following 
sensible  article  in  the  Planters'  Gazette. 

“ The  question  of  growing  tobacco  in  the  United 
Kingdom  is  not  so  simple  as  patriotic  Irishmen  and 
enthusiasts  of  acclimatization  might  think.  Tobacco  has 
been  classed,  like  tea  and  coffee,  as  among  those  necessaries 
of  life  which  could  not  be  grown  with  any  advantage  in 
the  United  Kingdom,  and  might  therefore  be  freely  taxed 
for  revenue  purposes.  It  is,  indeed,  true  that  a passable 
herb  may  be  grown  and  called  tobacco,  in  many  parts  of 
the  United  Kingdom,  but  the  fact  has  been  generally  re- 
cognized that  competition  with  more  tropical  countries  is 
practically  fruitless,  and  therefore  to  be  abandoned.  It  is 
easily  to  be  understood  that  so  aromatic  a crop,  monopo- 
lizing so  many  of  the  best  and  rarest  qualities  of  the  soil, 
would  requiro  high  manuring ; and  that,  just  as  is  the 
case  of  any  other  crop — such  as  hops,  or  even  wheat — one 
could  get  nothing  of  the  special  excellence  of  the  herb 
required  but  what  one  has  previously  put  into  the  soil. 
But,  to  be  profitable,  tho  plant  requires  good  heat  as  well 
as  good  soil.  This,  therefore,  is  the  whole  economical 
question,  and  upon  that  the  matter  mainly  hinges.  The 
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claim  to  grow  real  tobacco  in  England  or  Ireland  is  based 
upon  the  allegation  that  the  herb  can  be  grown  at  a profit. 
The  best  evidence  furnished  to  the  House  of  Commons  on 
Monday  evening  on  this  point  was  that  of  Lord  Harris, 
who  affirmed  boldly  that  Ireland  and  parts  of  England 
were  prepared  to  enter  into  a fair  competition  with  the 
recognized  productive  colonies.  The  Government,  and 
with  them,  Lord  Iddesleigh,  are  in  favour  of  an  experiment 
largely  granting  all  that  is  asked,  and  carefully  observing 
the  result.  Then,  when  the  British  tobacco  comes  upon 
the  ordinary  market,  let  it  be  taxed  as  any  other  similar 
product  would  be.  The  Government  could  not  view  with 
anything  but  dismay  the  prospect  of  a fall  in  revenue  ; 
and  there  is  no  question,  therefore,  that  the  home-grown 
tobacco  must  pay  duty  to  the  full.  The  crux  of  the 
question  is  how  such  duty  can  be  enforced  without  an 
army  of  revenue  officers,  whose  practical  duties  would 
bear  no  reasonable  proportion  to  their  probable  cost.  Our 
own  impression  is  that  tobacco  can  never  be  grown  in 
these  islands  on  any  largo  scale  to  compete  with  the 
growers  wi  thin  the  tropics,  and  that  the  expense  of  col- 
lecting revenue  would  be  out  of  all  proportion  to  the 
amount  collected.  At  the  same  time,  it  ill  becomes  us  as 
a Free-trading  nation  to  shut  out  any  class  of  our  own 
countrymon,  by  duties  distinctly  prohibitive,  from  follow- 
ing a branch  of  agriculture  which  they  think  they  could 
make  profitable.  It  is  against  our  principle  to  offer  a 
bounty  on  the  forced  cultivation  of  exotics,  such  as  tobacco 
undoubtedly  is  when  grown  in  thoso  islands,  but  it  would 
be  still  worso  to  maintain,  on  merely  pedantic  grounds,  a 
prohibitive  import  on  a crop  which  many  men  think  the 


166 


TOBACCO. 


smaller  tenants  could  produce  to  the  great  advantage  of 
their  holdings.  We  are  by  no  means  sanguine  of  their 
success;  hut  that  is  no  reason  why  they  should  not 
try.” 

Greece. — The  production  of  tobacco  in  Greece  is  about 
4 million  okes  (of  2f-  lb.)  annually.  Patras,  in  1878, 
exported  300  tons  to  Holland,  Austria,  and  Turkey,  at  a 
value  of  25-30Z.  a ton.  The  values  of  the  exports  from 
Syra,  in  1879,  were  3503Z.  to  Great  Britain,  2325Z.  to 
Turkey,  88Z.  to  the  Danubian  Principalities,  236Z.  to 
France,  554Z.  to  Austria,  436Z.  to  Egypt,  1605Z.  to  Russia; 
and  in  1878,  1528Z.  to  Turkey,  1875Z.  to  Great  Britain, 
93Z.  to  the  Danubian  Principalities,  441Z.  to  Austria,  334Z. 
to  France,  266Z.  to  Russia,  39Z.  to  Egypt. 

In  1884,  Nauplia  exported  13,000Z.  worth  of  tobacco ; 
and  Calamata,  2400Z.  worth.  The  value  at  Patras  was 
45s.  per  cwt.  Syra  imported  439Z.  worth  of  tobacco  and 
305Z.  worth  of  tumbeki  from  Turkey ; but  exported 
10,459Z.  worth  of  tobacco  to  Turkey,  697Z.  worth  to  Great 
Britain,  17,723Z.  worth  to  Egypt,  200Z.  worth  to  Russia, 
120Z.  worth  to  Roumania,  2963 Z.  worth  to  Italy,  1176Z. 
worth  to  France,  and  200Z.  worth  to  Austria. 

Holland. — There  were  4117  acres  under  tobacco  in  Hol- 
land in  1878,  which  produced  3,132,875  kilo.  The  imports 
of  tobacco  into  Holland  in  1878  were  as  follows  : — Mary- 
land, 5249,  Kentucky,  500,  and  Virginian,  107  hogsheads ; 
Java,  87,998,  seed-leaf,  100,  Sumatra,  33,671  packages.  In 
1876  and  1877,  there  were  5900  and  3993  packages  respec- 
tively from  Rio  Grande.  The  exports  of  leaf  from  Holland 
in  1879  wero  3,900,000  kilo. 
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COMPARATIVE  STATEMENT  OF  THE  IMPORTS  OP  THE  VARIOUS  KlNDS 

op  Tobacco  during  the  Five  Years  1879-83. 


Maryland. 

Virginia 

and 

Kentucky. 

Java. 

Seed-leaf. 

Brazil. 

Sumatra. 

Hhds. 

Hhds. 

Packages. 

Packages. 

Packages. 

Packages. 

In  1879 

7,234 

85 

102,791 

192 

1,548 

44,477 

18S0 

4,775 

147 

34,037 

1,007 

339 

52,151 

1881 

2,989 

151 

81,225 

454 

1,098 

59,468 

1882 

3,405 

26 

103,384 

905 

Nil. 

73,444 

1883 

4,240 

976 

30,975 

2,500 

675 

10,111 

India. — An  immense  area  is  occupied  in  producing 
tobacco  in  India.  In  Madras,  Dindigul  is  tbe  great  tobacco 
district,  and  cberoots  are  manufactured  at  Trichinopoli. 
Tbe  islands  in  tbe  delta  of  tbe  Godavari  also  yield  lunlca 
tobacco,  tbe  climate  being  suitable,  and  tbe  plants  being 
raised  on  ratber  poor,  light  soil,  highly  manured  and 
well  watered.  Manilla  seeds  have  been  tried  on  tbe  lower 
Palnai  Hills,  but  tbe  Wynaad  has  proved  to  be  tbe  best 
locality.  In  Bombay,  the  Kaira  and  Kbandesb  tobaccos  are 
superior;  altogether  over  40,000  acres  were  under  the 
crop  in  this  presidency  in  1871-2,  and  tbe  exports  were 
3 million  lb.  Sbiraz  and  Manilla  seeds  yield  good  plants 
in  Gojrat  and  Kbandesb.  The  total  areas  under  tobacco 
in  1871-2  were  thus  returned : — Bengal,  about  300,000 
acres ; Punjab,  over  90,000 ; Oudb,  09,500 ; Rungpore, 

60.000  (affording  tho  so-callod  “ Burma  cheroots  ”)  ; Cen- 
tral Provinces,  55,000;  Tirlioot,  40,000;  Cooch  Bobar, 

24.000  ; Mysore,  20,000  ; Dinagepore,  20,000  ; Purneah, 
20,000 ; Bohar,  18,500 ; Burma,  13,000 ; Mongbyr, 
9-10,000  ; Nuddca,  9-10,000.  Tbe  best  tol  >acco  districts 
are  said  to  bo  Sandoway  and  tho  island  of  Cheduba,  in 
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Arracan;  Eungpore,  in  Bengal;  and  Bliilsa,  in  the  Cen- 
tral Provinces.  The  results  of  many  analyses  of  South 
Indian  tobaccos  show  that  their  ash  seldom  contains  more 
than  5-6  per  cent,  of  carbonate  of  potash,  while  American 
range  from  20-40  per  cent.,  indicating  the  poverty  of 
the  Indian  soils  in  this  important  ingredient.  It  might, 
however,  he  supplied  at  moderate  cost  in  the  shape  of 
saltpetre,  which  is  actually  exported  largely  from  the 
tobacco-growing  districts. 

The  bulk  of  the  Indian  tobacco  exported  consists  of 
leaf,  the  kinds  chiefly  shipped  being  the  “ Bispah  ” and 
“ Poolah  ” varieties  of  the  Eungpore  kind  ; the  quantities 
of  cigars  and  other  manufactured  tobacco  exported  are 
very  small.  The  exports  in  lb.  for  the  four  years  1875-79 
were  : — 


1875-76. 

1876-77. 

1877-78. 

1878-79. 

Unmanufactured 

22,861,711 

10,508,720 

10,594,604 

13,279,158 

Manufactured : 
Cigars  .. 
Other  sorts  . . 

152,189 

232,720 

190,136 

205,033 

189,742 

317,887 

196,759 

247,743 

Total 

23,246,620 

10,903,889 

11,102,233 

13,723,660 

On  the  other  hand,  a considerable  quantity  of  manu- 
factured tobacco,  averaging  over  million  lb.  yearly, 
is  imported,  showing  that  India  is  still  merely  a producer 
of  raw  material,  and  is  dependent  upon  other  countries 
for  the  manufactured  article  in  a condition  fit  for  con- 
sumption. Even  as  regards  tho  raw  material,  India 
might  do  a great  deal  moro  than  at  presont,  for  there 
would  bo  a large  and  constant  demand  on  tho  continent 
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of  Europe  for  Indian  leaf,  if  it  could  be  obtained  of  some- 
what better  quality.  The  French  and  Italian  tobacco 
departments  are  prepared  to  take  Indian  tobacco  in  large 
quantities,  if  it  can  be  supplied  of  a quality  suited  to 
their  purposes ; and  there  would  also  be  an  extensive 
demand  from  Austria  and  Germany.  Although  the  ship- 
ments consist  mainly  of  leaf  tobacco,  and  that  not  of  good 
quality,  tobacco  manufacture  is  now  making  a promising 
beginning.  In  the  enterprise  being  carried  on  at  Ghazi- 
pore,  in  the  North-West  Provinces,  and  at  Poosah,  in 
Bengal,  both  the  cultivation  and  manufacture  are  under 
the  supervision  of  skilled  American  growers  and  curers. 
Some  of  this  tobacco  sent  to  the  Administration  des  Tabacs 
in  Paris  has  been  very  favourably  reported  on.  The 
factory  at  Ghazipore  is  now  turning  out  about  500  lb. 
a day  of  all  classes,  the  greater  part  being  black  cavendish 
and  honeydew,  for  the  army.  The  machinery  is  capable 
of  turning  out  3500  lb.  a day,  as  soon  as  sufficient  hands 
have  been  trained. 

Hitherto  no  Indian  tobacco  has  realized  any  valuation 
approaching  that  of  American.  The  average  price  of  the 
American  “ shipping  tobacco”  is  5-G d.  alb.,  higher  classes 
of  bright  leaf  from  Virginia  realize  as  much  as  7-13 d.  a 
lb.,  while  the  price  of  Indian  tobacco  has  generally  been 
1-2 d.  a lb.  But  the  15,000  lb.  of  Poosah  leaf  from  tho 
1877  crop  reached  England  when  American  shipping 
leaf  was  at  4-5<Z.  a lb.,  or  25  per  cent,  below  the  normal 
rate.  The  consignment  was,  moreover,  packed  in  rather 
damp  order,  and  contained  a quantity  of  moisture  which 
caused  it  to  bo  assessed  under  the  highest  rate  of  tho  new 
tariff,  which  imposes  3s.  lOd.  duty  when  the  moisture  is 
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over  10  per  cent.,  against  3s.  Gd.  under  10  per  cent.  This 
made  a difference  in  the  value,  estimated  at  Id.  a lb. 
The  price  obtained  was  3 fd.,  which  would  have  been 
4|d.  had  the  tobacco  been  drier,  and  the  sale  has  been 
followed  by  orders  of  large  shipments. 

The  high  prices,  too,  realized  for  the  best  samples  of 
the  1876  and  1877  crops,  indicate  that  Indian  leaf  can 
be  turned  out  equal  to  the  best  shipping  tobacco  from 
America.  A tierce  of  strips  from  the  1876-77  crop  from 
Ghazipore  sold  for  Id.  a lb.,  and  the  greater  part  of  the 
rest  for  5 d.  or  more,  while  a portion  of  the  Poosah  leaf 
of  1877-78  was  valued  at  5 d.  when  the  market  was  25 
per  cent,  below  normal  rates.  These  facts  seem  to 
guarantee  future  success,  since  the  quantity  of  the  higher 
classes  can  be  largely  increased,  and  a greater  portion  of 
the  crop  be  brought  to  the  same  higher  level.  The  chief 
point  to  be  ascertained  was  whether  a sufficiently  high 
level  could  be  attained  at  all.  It  has  been  attained. 
The  cured  leaf  of  1878  is  very  much  superior  to  any 
hitherto  turned  out,  especially  that  from  Ghazipore.  A 
new  market  is  not  unlikely  to  open  in  France.  The 
French  Government  have  already  asked  for  a consignment 
for  trial  of  1000-1500  lb. 

The  reason  why  the  manufacture  of  smoking-tobacco 
for  Indian  consumption  has  occupied  so  large  a share  in 
the  operations  is,  that  the  Indian  market,  though  small, 
pays  far  more  handsome  profits  than  tho  English 
market. 

The  price  paid  for  reasonably  good  American  manu- 
factured tobacco  in  India  ranges  from  one  to  three  rupees 
a lb.  Ghazipore  and  Poosah  tobacco  is  sold  at  half  that 
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price,  at  a much  higher  profit  than  can  he  obtained  by 
sending  cured  leaf  to  England. 

While  Indian  cured  leaf  can  find  a sale  in  the  English 
market  at  prices  which  will  enable  it  to  compete  there 
with  American  cured  leaf,  Indian  manufactured  leaf  is 
proved  to  compete  successfully  with  American  manu- 
factured leaf  in  India  itself,  with  a fair  prospect  of  suc- 
cess in  a similar  competition  in  the  colonies.  It  may  be 
stated  in  general  terms  that  4d.  a lb.  for  cured  leaf  in 
England,  and  6-10  annas  for  manufactured  leaf  in  India, 
wall  secure  sufficient  or  even  handsome  profits.  The 
opening  for  profits  will  perhaps  he  better  understood  if 
it  is  explained  that  Id.  a lb.  represents  an  asset  of  about 
51.  an  acre.  The  one  great  advantage  which  India  has 
over  America  is  cheap  labour.  It  is  now  proved  that  the 
leaf  is,  for  all  practical  purposes,  as  good  as  the  American 
leaf,  and  there  is  hardly  any  doubt  that  America  cannot 
afford  to  send  home  leaf  at  the  price  at  which  India  can 
sell. 

The  exports  of  tobacco  from  British  India  during  the 
years  1874-5  to  1878-9  have  been  as  follows: — 


• 1875. 

1870. 

1877. 

1878. 

1879. 

Unmanufac-l  ,, 
tured  / " lb‘ 

Manufactuied.  f Jrb' 
\No. 

33,411,501 

425,040 

2,999,940 

22,861,711 

884,909 

10,508,720 

395,109 

10,594,004 

507,029 

13,279,158 

444,502 

The  following  letter  from  tho  manager  of  the  Poosah 
tobacco  farms,  Tirhoot,  describes  tho  system  of  growing 
and  curing  now  adopted  in  India. 
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“Preparation  of  Soil.— Tobacco  land  should  be  well- 
drained  upland  which  has  lain  fallow  some  time  or  that 
has  had  some  light  crop  in  it ; this  land  should  be  well 
manured  with  well -rotted  manure.  We  plough  our  lands 
twice  monthly.  J ust  before  the  time  for  transplanting  the 
soil  is  ploughed  up  and  well  pulverized  by  a henger  or 
beam  of  wood  drawn  by  bullocks  over  the  upturned  soil 
so  as  to  bend  it  and  to  break  up  any  lumps  of  earth.  The 
soil  should  be  sufficiently  dry  for  this  purpose  so  as  not  to 
cake  and  harden. 

“ Seed-beds. — These  should  be  made  up  in  a suitable 
situation,  that  is,  protected  from  the  afternoon  sun,  having 
some  building  or  grove  of  trees  on  the  west  side.  The 
seed-beds  should  be  raised  some  six  inches  off  the  ground 
and  have  trenches  dug  all  round  so  as  to  carry  off  any 
superfluous  moisture,  the  beds  should  be  well  worked  with 
a kodalie  and  good,  rotted  manure  well  worked  in.  After 
pulverizing  the  soil  and  levelling  it,  pick  off  any  stones 
or  other  rubbish  and  it  will  be  ready  for  sowing  the  seed. 
The  size  of  the  bed  should  be  about  4 feet  by  15  feet ; this 
is  more  convenient  than  square  beds,  as  it  enables  the 
plants  to  be  attended  to  without  risk  of  destroying  them 
by  trampling  on  them. 

“ Sowing  the  Seed. — The  seed  is  sown  broadcast  with  the 
hand,  mixed  with  some  sand  or  ashes  so  as  to  sow  evenly ; 
care  should  bo  taken  not  to  sow  too  thickly.  About  one 
chittak  of  seed  ought  to  be  found  sufficient  for  one  of  these 
beds  which  would  furnish  enough  plants  for  one  beegah 
of  land.  After  having  sown  and  if  there  is  a hot  sun,  it 
would  bo  advisable  to  cover  the  beds  with  light  mats. 
This  seed  should  germinate  in  seven  or  ton  days  at  least. 
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American  seed  does;  Sumatra  takes  much  longer.  The 
plants  may  require  watering,  which  should  be  done  with 
a watering-can  with  a rose,  when  the  plants  are  well  up 
and  large.  Only  water  seed-beds  in  the  evening.  As  soon 
as  the  seedlings  have  leaves  of  the  size  of  a penny,  they 
are  capable  of  bearing  transplanting.  Before  taking  up 
the  seedling  to  transplant,  water  the  beds  well  an  hour 
beforehand ; this  is  done  to  loosen  the  earth  about  the 
roots  so  that  the  plants  may  be  taken  up  without  injury. 
To  take  up  the  seedlings  they  should  be  seized  by  the 
under  side  of  the  two  largest  leaves  by  the  finger  and 
thumb,  having  one  leaf  on  each  side,  not  by  the  stem,  then 
pull  up  gently,  taking  care  not  to  break  the  leaves.  They 
may  then  be  placed  in  an  open  basket.  When  the  basket 
is  full  it  should  be  covered  with  a cloth  if  the  sun  is  hot, 
and  the  seedlings  slightly  sprinkled  with  water  and  then 
carried  off  to  transplant.  The  seedlings  are  planted  out 
in  rows  3 feet  by  2 feet  apart,  for  which  purpose  a knotted 
cord  is  used,  the  knots  being  3 feet  apart.  This  cord  is 
drawn  by  two  men — one  at  each  end.  Across  the  field  or 
portion  of  the  field  at  a distance  of  2 feet  from  the  outer 
edge,  the  cord  is  drawn  out  and  then  trampled  upon  by 
coolies.  The  knots  leave  an  impression  in  the  soil  whero 
the  seedlings  have  to  be  planted.  The  cord  is  then  raised 
and  put  down  again  at  another  distance  of  2 feet  from  the 
first,  and  so  on  till  sufficient  land  has  been  marked  off. 
This  work  can  be  done  during  tho  day,  and  the  transplant- 
ing in  the  evening. 

“ Transplanting. — Transplanting  should  bo  done  in  the 
evening  if  there  is  any  sun  ; in  cloudy  weather  it  can  bo 
done  all  tho  day  long.  Kainy  weather  is  most  suitable  as 


174 


TOBACCO. 


it  dispenses  with  watering  and  the  plants  settle  better.  A 
boy  takes  a basket  of  seedlings  and  walks  up  the  row, 
dropping  a plant  here  and  there  where  the  marks  have 
been  made ; he  is  followed  by  a man  who  makes  a hole 
with  a kurpie,  into  which  he  places  a seedling,  and  then 
presses  the  soil  around  the  roots  firmly  with  his  fingers, 
and  then  goes  on  with  the  rest.  As  transplanting  can 
hardly  be  done  here  without  watering,  a boy  carrying  a 
can  without  a rose  follows  the  man  who  is  transplanting, 
and  waters  each  plant  he  comes  across ; but,  as  I men- 
tioned above,  if  the  transplanting  could  be  done  in  rainy 
weather,  the  watering  would  be  unnecessary.  When 
growing  the  young  plants  require  some  attention.  After 
the  plants  have  been  planted  a week  or  so,  weather  per- 
mitting, it  is  advisable  to  loosen  and  open  the  soil  around 
them  with  a kurpie,  and  also  to  eradicate  weeds  which 
may  appear.  Later  on  a kodalie  may  be  used  to  work  the 
earth  between  the  rows.  As  soon  as  the  plants  have 
made  growth  and  begin  to  throw  out  flower  or  seed-heads, 
which  will  take  place  in  about  eight  weeks  or  so,  they 
should  be  topped,  viz.  the  flower  heads  should  be  broken 
off  before  they  flower  in  this  way.  Tbe  stem  on  which  the 
head  was  found  should  be  seized  about  two  to  three  feet 
from  the  ground  and  snapped  clean  off  by  the  hand  or 
fingers.  This  topping  will  cause  the  plant  to  throw  out 
heavy  leaves.  The  higher  up  the  stem  is  broken  off,  so 
will  the  leaves  of  the  plant  become  thinner  and  smaller. 
We  generally  leave  about  ten  to  twelve  leaves  to  each 
plant.  Aftor  topping,  numerous  suckers  and  offshoots  will 
spring  up  ; these  should  be  promptly  broken  off  as  soon  as 
they  appear,  as  they  take  a lot  of  nourishment  from  the 
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plant.  The  plant  ripens  in  about  three  months.  We  cut 
here  in  January,  and  none  but  ripe  plants  should  be 
cut. 

“ How  to  Cut  Eipe  Plants. — A tobacco  plant  is  known  to 
be  ripe  if  the  leaf  cracks  when  taken  between  finger  and 
thumb  and  pressed,  and  also  when  the  leaves  present  a 
swollen  appearance  and  have  a heavy  look.  The  stem 
when  cut  is  full  of  sap,  very  thin  rind  on  edge,  the  leaves 
are  carved  over  and  look  mottled,  the  ribs  of  the  plant 
get  brittle,  and  are  easily  broken  off ; when  fully  ripe, 
the  plant  is  cut  at  one  stroke  close  to  the  ground.  The 
best  instrument  to  cut  the  plant  with  is  a kurpie.  When 
cut,  the  plant  is  allowed  to  hang  over  on  its  side  and  wilt 
or  droop  in  the  sun.  This  wilting  takes  from  one  to  two 
hours  according  to  the  strength  of  the  sun.  When  suffi- 
ciently wilted  (which  is  known  when  the  plants  look  droop- 
ing and  the  ribs  can  be  bent  slightly  without  breaking)  the 
plants  are  placed  in  a cart  and  taken  to  the  curing-house. 
Plants  should  not  be  cut  in  rainy  or  cloudy  weather, 
as  it  is  obvious  the  sun  would  not  be  hot  enough  to  wilt 
were  the  weather  cloudy,  and  the  rain  washes  off  the 
gum  and  thereby  decreases  the  weight  of  the  plant.  Plants 
should  not  be  cut  after  the  rain  unless  the  sum  has 
returned  to  the  leaves,  which  is  known  by  their  sticky, 
gummy  feeling.” 

The  results  of  many  analyses  of  the  tobacco  of  South 
India  show  that  the  ashes  of  these  tobaccos  seldom  contain 
more  than  5 or  6 per  cent,  of  potash  carbonate,  while  the 
ashes  of  American  tobacco  contain  from  20  to  40  per  cont., 
proving  the  poverty  of  Indian  tobacco  soils  in  this  impor- 
tant plant-food — a plant-food,  howovor,  easily'  obtainable 
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in  the  shape  of  saltpetre,  ancl  at  a moderate  cost.  But, 
though  saltpetre  is  largely  exported  from  the  tobacco- 
growing  districts,  it  is  never  employed  as  a manure  for 
tobacco. 

Italy. — Tobacco  is  cultivated  in  Italy  in  the  provinces 
of  Ancona,  Benevento,  Terra  di  Lavoro,  Principato 
Citeriore,  Terra  d’Otranto,  Umbria,  Vicenza,  and  Sardinia. 
The  area  and  produce  in  the  following  years  were : — in 
1870,  9544  acres,  67,192  cwt. ; 1872,  12,256  acres,  82,349 
cwt. ; 1874,  8202  acres,  90,300  cwt.  The  exports  from 
Naples  in  1879  were  2006  Jcilo.,  value  401Z. 

The  British  Consul  at  Cagliari  reports  that  the  cultiva- 
tion of  tobacco  is  only  carried  on  in  the  district  of  Sassari, 
and  in  the  plains  of  Sassari,  Portotorres,  Nurra,  Sorso,  and 
Sennori.  No  positive  data  on  this  branch  of  industry  can 
be  had,  it  having  been  exclusively  carried  on  till  1883  by  a 
private  company,  called  the  Regia  Cointeressata.  Without 
fear  of  being  wrong,  it  may  be  calculated  that  the  tobacco 
cultivators  reach  the  number  of  100,  who  employ  during 
the  period  of  five  months  from  600  to  700  labourers;  the 
plantation  varies  from  4,000,000  to  5,000,000  plants,  pro- 
ducing a harvest  from  2000  to  2500  quintals  of  tobacco 
leaves,  at  a value  of  about  125,000  lire. 

Japan. — Japanese  tobacco  is  well  known  in  the  London 
market,  but  it  is  often  in  a soft  condition,  and  then 
scarcely  saleable.  More  care  is  needed  in  drying  it  before 
packing. 

Java. — Tobacco,  termed  by  tho  natives  tonibaJcu,  or  sata, 
is  an  article  of  very  general  cultivation  in  Java,  but  is 
only  extensively  raised  for  exportation  in  the  central 
districts  of  Kedu  and  Banyumas.  As  it  requires  a soil  of 
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the  richest  mould,  but  at  the  same  time  not  subject  to  in- 
undations, these  districts  hold  out  peculiar  advantages  to 
the  tobacco-planter,  not  to  he  found  on  the  low  lands. 
For  internal  consumption,  small  quantities  are  raised  in 
convenient  spots  everywhere.  In  Kedu,  tobacco  forms, 
after  rice,  by  far  the  most  important  article  of  cultivation, 
and,  in  consequence  of  the  fitness  of  the  soil,  the  plant 
grows  to  the  height  of  8-10  feet,  on  lands  not  previously 
dressed  or  manured,  with  a luxuriance  seldom  witnessed 
in  India.  Cultivated  here  alternately  with  rice,  only  one 
crop  of  either  is  obtained  within  the  year ; but  after  the 
harvest  of  the  rice,  or  the  gathering  of  the  tobacco  leaves, 
the  land  is  allowed  to  remain  fallow,  till  the  season  again 
arrives  for  preparing  it  to  receive  the  other.  The  young 
plant  is  not  raised  within  the  district,  but  procured  from 
the  high  lands  in  the  vicinity,  principally  from  the 
district  of  Kalibeber,  on  the  slope  of  the  mountain  Dieng 
or  Prahu,  where  it  is  raised  and  sold  by  the  hundred  to 
the  cultivators  of  the  adjoining  districts.  The  transplan- 
tation takes  place  in  June,  and  the  plant  is  at  its  full 
growth  in  October.  The  exports  in  the  year  1877-8  were 
212,500  piculs  to  Holland,  and  213  to  Singapore;  in 
1878-9,  they  were  248,566  piculs  to  Holland,  and  872  to 
Singapore.  The  value  of  the  export  to  Holland  in  1879 
was  stated  at  1, 250,000/.  The  oxports  in  1884  were 
140,351  piculs  to  Holland,  and  2490  to  Great  Britain. 

New  Zealand. — This  colony  has  not  yot  figured  as  a 
tobacco  grower,  but  the  duty  on  locally  produced  tobacco 
is  only  1«.  a lb.,  and  this  is  expected  to  stimulate  the 
home  industry. 

Nicaragua. — It  appears  that  the  total  oxports  of  tobacco 
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were  13,787  lb.,  value  4830  dollars,  in  1883,  but  only 
300  lb.,  value  240  dollars,  in  1884.  At  present  it  is  a 
Government  monopoly. 

Paraguay. — Consul  Baker,  of  Buenos  Ayres,  states  that 
one  of  the  most  valuable  crops  of  Paraguay  is  tobacco ; in 
1829,  its  production  amounted  to  only  2,675,000  lb.,  while 
in  1860,  the  crop  amounted  to  15,000,000  lb. ; but  the  war 
with  the  allies  almost  ruined  this  source  of  wealth.  It 
has,  however,  somewhat  recovered  its  importance,  the 
exports  alone  last  year  amounting  to  8,975,000  lb.  A 
large  proportion  of  the  crop  is  annually  worked  up  into 
cigars,  a branch  of  industry  which  is  almost  entirely  in 
the  hands  of  the  women.  The  tobacco  planted  in  Paraguay 
originally  came  from  Havana,  with  the  exception  of  a 
particular  kind  which  is  called  in  Paraguay,  blue  tobacco, 
peti-hoby,  the  origin  of  which  is  unknown.  The  favourite 
leaf  is  a yellow  tobacco,  peti-para,  grown  chiefly  in  Villa 
Rica,  which  possesses  about  6 per  cent,  of  nicotine. 

Persia. — The  whole  of  the  eastern  coast  of  the  Black 
Sea,  i.  e.  Mingrclia,  Lazistan,  Abkhasia,  and  Circassia,  is 
admirably  suited  for  tobacco  cultivation.  The  country 
between  Poti  and  Sukhum  Kale  contains  admirable  sites 
for  tobacco  plantations,  labour  for  which  can  be  got  from 
Trebizond.  A great  demand  for  tobacco  of  good  quality 
exists  in  the  country,  and  a practical  planter  should  do 
well.  A quantity  of  coarse,  badly-cured  tobacco,  of  no 
commercial  value,  is  produced  in  lmeritia  and  Georgia. 
Great  success  has  attended  tho  culture  in  Ghilan.  The 
first  seed  introduced  was  from  Samsoun  ; since  then  Yenija 
seed  has  beon  tried,  and  some  parcels  attained  the  standard 
of  the  best  Turkish  tobacco.  It  can  be  produced  at  about 
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20s.  a pood  (of  36  lb.),  giving  a profit  of  22s.  a cwt. 
Hitherto  the  cultivation  has  been  confined  to  the  plains, 
where  both  soil  and  atmosphere  are  damp,  but  it  might 
be  worth  trying  the  hill-skirts.  About  2000  cwt.  were 
produced  in  1878.  The  exports  of  tobacco,  the  produce 
of  Ghilan,  from  Resht  to  Russia,  were  valued  at  4615Z.  in 
1878,  and  6154Z.  in  1879.  The  values  (in  rupees)  of  the 
exports  in  1879  were  13,000  from  Bushire,  73,500  from 
Lingah,  and  35,000  from  Bahrein. 

At  the  time  when  I wrote  the  article  on  tobacco  in 
Spons’  Encyclopaedia,  the  true  source  and  history  of  an 
article  called  “ tumbeki  ” was  still  in  doubt.  From  re- 
searches made  at  the  instigation  of  my  friend  E.  Morell 
Holmes,  F.L.S.,  the  Curator  of  the  Pharmaceutical  Society’s 
Museum,  it  is  now  clear  that  it  is  a Persian  tobacco,  and 
as  such  calls  for  mention  here.  The  following  paragraph 
reproduces  what  I said  on  the  subject  in  Spons’  Encyclo- 
paedia. 

“Tumbeki. — This  word,  under  a multitude  of  forms,  is 
the  common  name  in  several  Eastern  languages  (Bengali, 
Hindustani,  Telugu,  Sunda,  Javanese,  Malayan,  Persian, 
Guzerati,  Deccan)  for  ordinary  tobacco.  But  in  Asia 
Minor,  it  is  applied  to  a narcotic  leaf  which  is  spokon  of 
as  distinct  from  tobacco,  and  is  separately  classified  in  the 
Consular  Returns.  Botanical  authorities  are  at  variance 
as  to  the  plant  which  affords  it,  some  attributing  it  to  a 
Lobelia,  whilo  others  consider  it  a kind  of  tobacco.  The 
latter  appears  to  bo  the  more  correct  supposition.  The  flower 
resembles  the  tobacco  in  being  trumpet-shaped ; the  leaf 
is  broader,  larger,  and  rounder  than  that  of  tho  tobacco 
raised  in  Turkey,  and  is  also  wrinkled  liko  the  inner  leaf 

N 2 


180 


TOBACCO. 


of  the  cabbage.  The  plant  is  raised  from  seed  in  nurseries, 
and  when  it  has  4 or  5 leaves,  is  planted  out  in  April  in 
the  prepared  field,  and  watered  sparingly.  It  is  ‘ set  ’ in 
a day  or  two,  and  is  then  hoed  occasionally  to  free  it  from 
weeds.  After  inflorescence,  and  when  the  plant  is  suffi- 
ciently ‘ cooked,’  it  is  cut  down,  or  pulled  up  bodily,  and 
re-set  in  the  ground  till  the  leaves  are  wilted.  These 
leaves  are  dried,  and,  after  exposure  to  the  dew,  are  pressed 
heavily,  when  they  undergo  a kind  of  fermentation  which 
develops  the  aroma.  It  is  exceedingly  narcotic : so  much 
so,  that  it  is  usually  steeped  in  water  before  use,  and 
placed  in  the  pipe  (a  narghile  or  water-pipe)  while  still 
wet.  The  exports  of  this  article  (the  produce  of  Persia) 
from  the  port  of  Trebizonde  are  considerable : — In  1877, 
they  were  13,342  bales  (of  1£  cwt.),  value  106,736Z.,  to 
Turkey;  in  1878,  11,571  bales,  92,568Z.,  to  Turkey;  in 
1879,  9659  bales,  77,272Z.,  to  Turkey,  and  866  bales,  6928Z., 
to  Greece.  Aleppo,  in  1878,  sent  4 tons,  value  320Z.,  to 
Turkey,  and  11  tons,  880Z.,  to  Egypt.  The  exports  of  the 
article,  the  produce  of  the  interior  of  Persia,  from  Eesht  to 
Eussia,  were  valued  at  5000Z.  in  1877,  and  3846Z.  in  1878.” 

It  will  be  interesting  to  compare  this  with  Holmes’ 
paper  read  before  the  Pharmaceutical  Society  on  February 
10,  1886:— 

“ Tumbeki  is  the  name  under  which  an  article  of 
regular  commerce  between  Persia  and  Turkey  is  men- 
tioned in  the  consular  reports,  especially  in  that  for 
Trebizonde. 

“ Two  or  three  years  ago  an  inquiry  was  made  at  this 
institution  concerning  the  nature  and  botanical  source  of 
uinbeki,  and  the  only  information  I was  then  able  to 
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give  was  that  in  the  ‘ Treasury  of  Botany  ’ tumbeky  is 
stated  to  be  the  narcotic  leaf  of  a species  of  lobelia. 

“ From  its  frequent  occurrence  in  the  Blue  Books  in  the 
same  list  with  tobacco,  and  from  the  large  quantities  men- 
tioned as  an  export  from  Trebizonde,  my  correspondent  sug- 
gested that  it  was  probably  something  used  for  smoking 
like  tobacco.  In  the  hope  that  tumbeki  might  prove 
to  be  some  drug  possessing  important  narcotic  or  possible 
medicinal  properties,  I wrote  to  Mr.  A.  Biliotti,  Consul  at 
Trebizonde,  for  information.  In  reply,  he  forwarded 
samples  of  tumbeki  of  different  growths  and  qualities. 
This  proved  on  examination  to  be  unquestionably  some 
kind  of  tobacco,  and  being  puzzled  to  know  why  it  figured 
in  the  Blue  Books  as  a distinct  article,  I asked  Mr.  Thomas 
Christy,  F.L.S.,  to  make  inquiries  for  me  in  Persia.  He 
received  the  following  note  through  Mr.  Zanni,  the  well- 
known  chemist  at  Constantinople,  from  whom  I received 
the  following  information  : — 

“ ‘ There  are  three  qualities  of  the  teymbeki,  all  derived 
from  the  Nicotiana  persica. 

“ ‘ 1.  Shiraz  teymbeki,  valued  at  twenty  gold  piastres 
per  oke.* 

“ ‘ 2.  Kechan  teymbeki,  valued  at  ton  gold  piastres. 

“ 4 3.  Teheran  teymbeki,  equal  in  value  to  No.  2. 

“ ‘ rI  he  Shiraz  is  the  best  quality,  the  leaves  are  four 
decimetres  long  and  half  a decimetre  wide.  The  leaves 
of  the  two  other  qualities  are  not  so  large.  The  quantity 
of  alkaloid  in  the  loaves  of  teymbeki  is  moro  than  in  the 
leaves  of  Nicotiana  Tabacum  ; it  is  much  used  in  Constanti- 
nople, but  more  so  in  Egypt,  Syria,  and  particularly  in 
* The  oke  equals  ten  kilogrumes  ; a piastre,  2 $<f. 
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Persia.  Teymbeki  is  smoked  in  a special  apparatus  known 
as  the  narghileh.*  Tbe  apparatus  is  found  in  every 
coffee-house  and  even  in  a great  number  of  private  houses. 
It  resembles  somewhat  the  wash  bottle  used  in  labora- 
tories for  washing  filters  with  distilled  water,  but  is  often 
made  of  metal.  The  teymbeki  is  placed  in  a small 
reservoir  on  tbe  top  of  the  flask  and  burns  in  contact  with 
a piece  of  incandescent  charcoal.  The  vapour  is  drawn 
through  the  tube,  which  passes  to  the  bottom  of  the 
water  and  collects  above  it,  whence  it  is  inhaled  through 
the  longer  tube.f  It  is  in  fact  a water-pipe.’ 

“ Having  ascertained  then  that  tumbeki  was  a species  of 
tobacco,  I sought  for  further  confirmation  of  the  statement 
that  it  is  the  produce  of  N.  persica,  and  wrote  on  the 
subject  to  Professor  Hausknecht,  who  is  well  known  as 
one  of  the  best  authorities  on  the  botany  of  Persia.  He 
kindly  replied  as  follows  : — 

“ ‘ Tumbeki  is  the  produce  of  Nicotiana  rustica,  and  is 
almost  exclusively  used  for  the  water-pipes  called  kalian 
or  narghileh.  The  plant  is  cultivated  throughout  the 
whole  of  Persia,  especially  in  Ispahan  and  Shiraz,  whence 
the  best  kind  comes.’ 

“ But  the  statement  of  M.  Zanni  that  tumbeki  contains 
more  alkaloid  than  tobacco,  and  that  of  Professor  Hausk- 
necht that  tumbeki  is  the  produce  of  N.  rustica , seemed  to 
conflict  with  the  statements  in  books  that  N.  rustica  is 
less  active  than  N.  Tabacum. 

* So  called  from  its  resemblance  in  shape  to  a narghil  or  coconut, 
f A full  and  interesting  account  of  the  forms  and  uses  of  the  varieties 
of  the  kalian  and  narghileh  is  given  in  the  ‘ Land  of  the  Lion  and  tho 
Sun,’  p.  29. 
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“ In  the  ‘ Commercial  Report/  No.  25,  1883,  p.  1056, 
under  ‘Smyrna,’  Consul  Dennis  confirms  M.  Zanni’s 
statement  concerning  tumbeki.  He  says: — ‘ It  is  much 
stronger  than  ordinary  tobacco,  and  cannot  be  smoked  in 
the  usual  way,  therefore  it  is  exclusively  used  for  the 
narghili.’  He  also  adds  that  a large  quantity  is  con- 
sumed in  the  district  of  Smyrna,  but  much  is  also  re- 
exported to  Egypt  and  other  parts  of  Turkey.  It  is  im- 
ported from  Persia,  both  through  Trebizonde  and  Bushire 
on  the  Persian  Gulf. 

“ Mr.  J.  B.  Fraser,  in  his  work  on  Persia  (1826),  remarks, 
‘ The  tobacco  smoked  in  the  kalian  is  called  tumbaku  in 
distinction  to  tootoon,  or  that  smoked  in  pipes  or  cigar- 
ettes. It  is  sold  in  the  leaf,  which  is  packed  dry  in  layers, 
and  is  preserved  in  bags  sewn  up  in  raw  hide.  It  im- 
proves by  age,  but  is  quite  unsmokable  the  first  year. 
The  best  comes  from  Jaroum,  south  of  Shiraz.’ 

“ In  an  interesting  article  in  ‘ Harper’s  Magazine  ’ 
(January  1886,  p.  224)  on  the  ‘Domestic  and  Court 
Customs  of  Persia/  the  writer  remarks  concerning  tum- 
beki : — ‘ The  kalian  or  water  pipo  differs  from  the  Turkish 
narghileh  by  having  a short  straight  stem.  In  it  is 
smoked  the  tobacco  called  tumbakee — a species  grown 
only  in  Persia.  That  of  Shiraz  is  very  delicate  in  flavour 
and  is  the  best.  The  tumbakee  must  be  first  soakod  in 
water  and  squeezed  like  a sponge  or  it  will  cause  vertigo. 
A live  coal,  made  from  the  root  of  the  vine,  is  placed  on 
the  tobacco,  and  the  smoke  is  drawn  through  the  water 
with  a gentle  inhaling,  depositing  the  oil  in  its  passage 
through  the  water.’ 

“ In  De  Candolle’s  ‘ Prodromus,’  vol.  xii.,  pt.  1,  p.  567, 
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it  is  stated  tinder  Nicotiana  persica,  that  it  yields  the 
celebrated  tobacco  of  Shiraz.  This  species  closely  re- 
sembles N.  Tabacvm  in  the  form  of  its  leaves,  which  are, 
however,  rather  acute  than  acuminate ; but  the  flowers 
are  different  both  in  shape  and  colour.  In  N.  Tabcicum 
the  stem  leaves  are  sessile,  and  the  corolla  is  funnel- 
shaped  or  inflated  below  the  limb,  and  is  of  a pinkish-red 
colour ; in  N.  persica,  the  tube  of  the  corolla  is  club- 
shaped  and  the  limb  more  spreading ; the  colour  is  white 
inside  and  greenish  outside.  When  in  blossom,  therefore, 
the  two  plants  are  easily  distinguished.  N.  rustica,  on 
the  other  hand,  has  stalked  cordate  leaves  and  a short 
yellowish  corolla,  with  the  tube  and  limb  both  short. 

“ The  leaves  of  tumbeki  which  I have  received  from 
Trebizonde  and  Constantinople  both  correspond  with 
N.  persica  in  character,  but  not  with  N.  rustica,  since  they 
have  no  trace  of  a petiole.  So  far  as  it  is  possible  to 
ascertain  therefore,  in  the  absence  of  flowers,  the  weight 
of  evidence  is  in  favour  of  tumbeki  being  the  produce  of 
N.  persica.  In  order  to  ascertain  the  correctness  of  the 
statement  that  tumbeki  is  stronger  than  tobacco,  I handed 
some  specimen  to  Messrs.  E.  J.  Eastes  and  W.  H.  Ince  for 
chemical  examination,  which  they  kindly  undertook  at 
my  request.” 

Following  is  the  report  of  these  gentlemen  on  the 
chemistry  of  the  subject : — 

“ Four  samples  of  tumbeki  were  brought  under  our 
notice  by  Mr.  Holmes,  Curator  of  the  Museum  of  the 
Pharmaceutical  Society,  being  of  interest  on  account  of 
their  reported  greater  strength  in  nicotine  as  compared 
with  tobacco.  Tho  following  are  the  rosults  of  our  in- 
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vestigations.  We  may  state  that  so  far  as  we  have  been 
able  to  ascertain  no  previous  researches  have  been  under- 
taken on  the  subject. 

“ Preliminary  Examination. — The  presence  of  an  alka- 
loid was  demonstrated  on  the  addition  of  the  usual 
reagents  to  the  acid  infusion. 

“ Isolation  of  Alkaloid  for  Physical  Examination. — The 
powdered  tumbeki  was  placed  in  a retort  with  milk  of 
lime  and  steam  passed  through  it  till  the  distillate  was 
no  longer  alkaline.  Alkaloid  in  abundance  was  found  in 
the  distillate,  which  had  a distinct  odour  of  nicotine. 
The  distillate  was  then  extracted  with  ether,  and  the 
ether  slowly  driven  off.  The  residue  obtained  was  a 
light  straw  coloured  oily  liquid  of  powerful  odour,  giving 
off  irritating  fumes  when  heated. 

“ Estimation  of  Nicotine. — In  the  estimation  of  nicotine 
much  difficulty  was  experienced,  owing  to  imperfect 
knowledge  of  the  alkaloid,  and  to  the  imperfect  methods 
recommended  in  various  papers  on  the  subject.  The  only 
method  we  found  reliable  was  by  using  a standard  solu- 
tion of  Mayer’s  reagent,  obtained  by  mixing  13 '546 
grams  of  mercuric  chloride  in  solution  with  49 '8  grams 
of  potassic  iodide,  in  solution,  and  adding  water  to  make 
1 litre.*  Ono  c.c.  of  this  solution  represents  • 003945 
grams  of  nicotine,  the  precipitato  having  the  formula 
C10Hl0N2I2.HgI2. 

“ The  method  we  adopted  of  working  with  this  solution 
was  as  follows: — One  or  more  grams  of  dried  and 
powdered  tumbeki  wero  treatod  with  diluted  sulphuric 

* Dragendorff,  1 Ohemiseko  Wertbbestimmung  starkwirkonder 
Droguen,’  § 63,  p.  52  et  seq. 
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acid  (2 ’5  per  cent.)  for  several  hours  on  a water-bath, 
filtered,  and  the  leaves  washed  with  hot  1 per  cent,  acid 
till  the  filtrate  was  colourless. 

“ The  filtrate  was  then  either  evaporated  to  a low  hulk 
and  extracted  with  alcohol,  to  get  rid  of  albuminous 
matters  which  interfered  with  the  reaction,  or  neutra- 
lized with  sodic  hydrate  and  the  alkaloid  extracted  with 
chloroform,  the  chloroformic  solution  being  shaken  with 
diluted  sulphuric  acid  as  in  the  ordinary  methods  of 
alkaloid  extraction. 

“ The  objection  to  the  first  method  is  that  the  alcohol 
has  to  be  driven  off  before  the  Mayer’s  reagent  can  be 
added,  which  is  troublesome  and  lengthens  the  process. 

“ The  solution  of  the  alkaloid  in  excess  of  sulphuric  acid 
having  been  obtained,  Mayer’s  reagent  was  carefully 
added  till  no  more  precipitation  was  observed,  the  end 
of  the  reaction  being  ascertained  when  on  filtering 
some  of  the  nicotine  solution  into  a watch-glass  and 
adding  a drop  of  the  reagent,  no  precipitate  was  formed. 
With  careful  manipulation  concordant  results  were 
obtained. 

“ Other  methods  tried  were  as  follows  : 

“ Volumetric  method. — Ten  or  more  grams  of  powdered 
tumbeki  were  distilled  with  a solution  of  sodic  or  potassic 
hydrate,  the  distillate  being  passed  into  a known  volume 
of  decinormal  standard  solution  of  sulphuric  acid,  and  the 
amount  of  acid  neutralized  by  the  nicotine  was  determined 
by  a standard  decinormal  solution  of  soda  and  the  nicotine 
calculated. 

“ By  this  method  the  results  obtained  were  invariably 
too  high  owing  to  an  appreciable  quantity  of  ammonium 
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salts  contained  in  the  leaves.  Dr.  Kissling  * has  also 
noticed  the  high  percentages  obtained  by  this  method  of 
estimating  nicotine. 

“ Kosutany  treats  the  leaves  with  milk  of  lime  till  all 
the  ammonia  is  driven  off,  and  then  extracts  with  water  ; 
shakes  the  aqueous  solution  with  petroleum  ether  and 
proceeds  as  before. 

“ This  method  was  not  found  to  give  good  results, 
for  though  the  ammonium  salts  do  not  interfere  with 
the  reaction,  yet  the  petroleum  ether  does  not  extract 
the  whole  of  the  alkaloid,  and  thus  a low  percentage  is 
obtained. 

“ Extraction  by  Ammoniacal  Ether. — This  consists  in 
extracting  the  powdered  leaves  in  an  upright  extractor,  by 
an  ethereal  solution  of  ammonia,  and  either  driving  off  the 
ether  and  weighing  the  residue  as  nicotine ; or  volumetri- 
cally  estimating  the  residue  by  decinormal  solution  of 
sulphuric  acid,  or  precipitating  the  alkaloid  by  platinum 
perchloride.  In  either  case,  whichever  way  the  residue  is 
estimated,  the  results  are  too  high,  owing  to  the  difficulty 
of  entirely  getting  rid  of  the  ammonia. 

“ The  following  are  the  percentages  of  nicotine  in  the 
tumbeki : — 


‘ Ispahan.' — I.  By  Mayer’s  Beagent. 


A.  (midrib)  .. 

B.  (leaf) 

C.  (leaf  and  midrib) 

D.  (leaf) 


8 • 15G  per  cent. 


5' 1945  per  cent,  average. 


* The  ‘ Analyst,'  January  188G,  p.  1G  ; ' Chem.  Zeit.,’  ix.,  188G. 
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II.  By  Volumetric  Method. 

By  working  on  10  grams  = 7-2  per  cent. 

By  working  on  50  grams  = 7 • 228  „ „ 

‘ Hidjaz.’ — I.  By  Mayer’s  Reagent. 

A.  (leaf  and  midrib) 2 • 025  per  cent. 

B.  (leaf  and  midrib) 2-268  „ „ 

C.  (leaf  and  midrib)  2 • 028  „ „ 

D.  (leaf  and  midrib) 1 • 863  „ „ 


2 • 046  per  cent,  average. 

II.  By  Volumetric  Process. 

A 2-37  per  cent. 

III.  By  Ethereal  Solution  of  Ammonia. 

3 • 6 per  cent. 

‘ Kechan' — By  Mayer’s  Solution. 

A.  (leaf  and  midrib) 2-835  percent. 

B.  (leaf  and  midrib) 3-0375  „ „ 

C.  (leaf  and  midrib) 2 • 85525  „ „ 


2-90925  per  cent,  average. 


‘ Sliiraz .’ — By  Mayer’s  Solution. 

A.  (leaf  and  midrib) 5-8725  per  cent. 

B.  (leaf  and  midrib) 5 -7975  „ „ 


5 • 835  per  cent,  average. 

“ Estimation  of  Saccharoid  Matter  ; calculated  as  cane 
sugar. — The  fermentation  process  was  the  one  adopted, 
not  that  we  consider  it  by  any  means  a good  one,  but 
because  it  was  the  only  one  practicable.  Fehling’s  solu- 
tion was  inadmissible,  owing  to  the  precipitation  of 
colouring  and  other  matters,  and  the  polari scope  gave  no 
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indication.  The  objections  to  the  fermentation  process 
are  due  to  the  small  amount  of  alcohol  produced  in  the 
relatively  large  bulk  of  liquid.  This  renders  the  solution 
liable  to  acetification,  and  the  ultimate  distillate  obtained 
is  very  weak  in  spirit,  making  it  extremely  difficult  to 
obtain  the  correct  specific  gravity;  the  specific  gravities 
obtained  were  always  between  -998  and  unity. 

“We  worked  as  follows  200  grains  of  dried  tumbeki 
were  exhausted  by  repeated  infusion  in  boiling  water. 
The  filtered  liquid  when  cool  was  mixed  with  100  grains 
of  German  yeast  and  allowed  to  stand  three  days  in  a 
warm  place  to  ferment. 

“ About  one-third  was  then  distilled,  the  distillate  being 
redistilled  and  three  successive  fractions  of  500  fluid 
grains  collected,  the  alcohol  in  each  being  estimated ; the 
third  portion  contained  little  if  any  spirit. 

“ It  being  stated  that  basic  acetate  of  lead  removes 
saccharoid  matter  from  the  kindred  plant  tobacco ; we 
tried  its  action  on  the  infusion  of  tumbeki. 

“ At  the  onset  it  was  found  impossible  to  thoroughly 
wash  the  bulky  precipitate  caused  by  the  lead ; so,  to 
ensure  a definite  result,  sufficient  basic  acetate  of  lead  was 
added  to  the  infusion  of  200  grains  of  tumbeki  and  the 
whole  made  up  to  30  fluid  ounces  with  distilled  water  and 
well  mixed.  An  aliquot  part  (20  fluid  ounces)  was  then 
filtered  off,  excess  of  lead  removed  by  sulphuretted 
hydrogen,  the  sulphide  filtered  out,  the  solution  boiled  to 
diive  off  the  sulphuretted  hydrogen  and  the  infusion, 
when  cool,  was  fermented  in  the  usual  way.  But  acetic 
acid  was  necessarily  present  from  the  decomposition  of 
the  lead  salt  by  the  sulphuretted  hydrogen,  and  this  on 
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distilling  would  tend  to  raise  the  specific  gravity.  To 
remedy  this,  slaked  lime,  or  preferably  potassic  hydrate, 
was  added  before  redistilling,  but  considering  that  from 
one  to  three  per  cent,  of  ammoniacal  salt  is  contained  in 
the  original  tumbeld,  it  is  probable  that  some  might  still 
remain  and  by  the  action  of  the  fixed  alkali  furnish  a 
trace  of  free  ammonia  which  would  lower  the  specific 
gravity,  and  thus  apparently  raise  the  percentage  of 
alcohol.  As  far  as  we  can  judge  basic  acetate  of  lead  does 
not  seem  to  remove  fermentable  matter  from  infusion  of 
tumbeki. 


I. 

II. 

Ispahan 

2-64 

Pb  treatment. 

2-67 

Pb  treatment. 

2'35 

Hidjaz 

3-00 

2-8 

2-7 

— 

Kechan 

5-58 

5-33 

— 

— 

Shiraz 

3-48 

3-88 

3-23 

3-1 

“ Ash. — The  following  bases  and  acids  were  uniformly 
found  in  the  ashes : — Sodium,  potassium,  lithium,  magne- 
sium, calcium,  iron,  aluminium,  silica,  chlorine,  phosphoric 
acid,  sulphuric  acid,  carbonic  acid. 


General  Table  op  Results. 


Ispahan. 

Hidjaz. 

Kechan. 

Shiraz. 

Nicotine 

5-4945 

2-046 

2-909 

5-835 

Saccharoid  matter 

Saccharoid  matter  after  Ph 

2-04 

2-85 

5-58 

3-355 

treatment  

2-51 

2-80 

5-33 

3-49 

Soluble  in  water  

42-0 

42  3 

39-9 

55-6 

Insoluble  in  water 

58-0 

57-7 

GO-1 

44  "4 

Ash 

22-0 

28-5 

28-5 

20-15 
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“ The  foregoing  work  has  been  carried  out  in  the  labora- 
tories of  the  Pharmaceutical  Society.” 

Philippines. — The  soil  and  climate  of  the  Philippines 
are  eminently  suited  to  tobacco  culture ; but  the  unjust 
Spanish  monopoly  cripples  the  industry,  and  it  is  de- 
clining. Next  to  the  Cuban  (Vuelta  abajo)  and  a few 
prime  Turkish  sorts,  Manilla  tobacco  is  admitted  to  be 
the  best.  Most  of  the  Philippines  produce  it.  According 
to  the  quality  of  the  produce,  the  provinces  rank  as 
follows: — (1)  Cayagan  and  Ysabel,  (2)  Ygorrotes,  (3) 
Island  of  Mindanao,  (4)  Bisayas,  (5)  New  Ecija.  On 
the  average,  over  400  million  cigars,  and  a quantity  of 
tobacco  sufficient  to  bring  up  the  total  weight  to  56,000 
cwt.,  are  annually  exported.  The  advantage  of  the 
plantations  in  Cayagan  lies  in  the  annual  deposit  of 
alluvial  matters  by  the  overflowing  of  the  large  streams. 
The  cultivation  in  Bisayas  promises  to  become  extinct, 
whereas  if  the  natives  were  free  to  sell  in  the  best 
market,  the  industry  would  increase  immensely.  The 
yield  of  the  Cebu  district  in  1878  was  8780  quintals,  the 
whole  of  which  went  to  the  cigar  factories  of  Cadiz  and 
Alicante.  The  exports  from  Manilla  were: — in  1877 
17,526,700  lb.  tobacco,  value  525,801Z. ; 87,007,000  cigars, 
value  243,01 9Z. ; 1878,  15,630,400  lb.  tobacco,  valuo 

468,918Z. ; 136,835,000  cigars,  value  383,136Z. ; 1879,  9971 
quintals  (of  101 J lb.)  tobacco  leaf  to  Great  Britain,  and 
74,490  quintals  to  Spain ; cigars,  10,571,000  to  Groat 
Britain,  6,557,000  to  Australia,  44,586,000  to  the  Straits 
Settlements  and  India,  25,861,000  to  China  and  Japan, 

693.000  to  the  United  States,  100,000  to  California, 

1.521.000  to  Spain  and  the  Continent;  the  total  values 
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amounted  to  480,263Z.  The  exports  of  tobacco  from 
Yloilo  were  25,454  piculs  (of  133^  lb.)  in  1878,  and  20,600 
quintals  (of  101 J lb.)  in  1879,  all  to  Spain. 

Roumania, — Tobacco  was  extensively  cultivated  at  one 
time,  with  success, ' near  Macin  and  in  other  parts  ; but 
the  monopoly  has  greatly  affected  the  condition  of  the 
industry. 

Russia. — As  regards  the  production  of  tobacco,  Russia 
ranks  second  among  continental  countries,  but  the  con- 
sumption is  less  per  head  than  in  other  lands.  Consul 
Stanton  says  that  smoking  began  in  the  latter  part  of  the 
sixteenth  century,  and  the  habit  steadily  increased,  not- 
withstanding the  fact  that  it  was  punished  by  the  knout, 
slitting  of  the  nostrils,  and  banishment  to  Siberia.  It 
is  most  extensively  cultivated  in  Tshernigoff,  Poltava, 
Bessarabia,  and  Samara.  In  Poland,  the  production  is  not 
large,  and  is  mainly  confined  to  the  vicinity  of  Warsaw. 
It  is  chiefly  cultivated  by  the  peasants  and  is  often  their 
only  occupation. 

In  1883,  Riga  exported  70,722  pouds  of  leaf  tobacco, 
valued  at  194,486  rubles.  Sevastopol  shipped  59  pouds, 
value  1100  rubles.  Tobacco  is  now  cultivated  largely 
in  all  parts  of  the  Crimea,  and  is  likely  to  become  an 
export  of  considerable  importance.  In  Taganrof  planta- 
tions are  on  the  increase,  and  the  culture  promises  well. 

San  Salvador. — The  exports  of  tobacco  in  1884  were 
16,113  dollars’  worth  of  leaf,  5898  dollars’  worth  of  manu- 
factured, and  826  dollars’  worth  of  other  sorts. 

Servia. — It  is  estimated  that  there  are  4000  acres 
under  tobacco  culture  in  Sorvia. 

Spain. — The  port  of  Cadiz  is  a great  contre  of  the 
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tobacco  industry.  The  imports  here  in  1878  were  : — 
123  kilo,  from  Germany,  304,538  kilo.  from  the  United 
States,  and  6,776,900  kilo,  from  Spanish  colonies;  the 
exports  were  15,600  kilo,  to  Germany,  and  213,846  kilo. 
to  France.  Corunna  exported  58,280  kilo.,  value  87,420 
pesetas,  in  1884.  Cadiz  exported  514,817  kilo.,  value 
2,574,085  pesetas,  in  the  same  year. 

Sumatra. — This  great  island  is  assuming  a first-rate 
importance  in  the  tobacco  industry. 

The  year  1883  was  an  exceptionally  favourable  one, 
as  the  harvest  in  Sumatra  was  very  good,  while  prices 
for  Java  tobacco  were  higher  than  of  late  years,  in  con- 
sequence of  the  short  harvest  of  1882. 

Large  quantities  of  Sumatra  tobacco  found  buyers  in 
the  United  States,  in  consequence  of  the  protectionist 
measure  introduced  in  that  country  in  favour  of  the 
home  tobacco  producers.  The  duty  was  raised  from  35  c. 
to  75  c.  per  lb.  on  and  after  the  1st  July,  1883,  and  great 
efforts  were  made  to  import  as  much  as  possible  at  the 
lower  duty  before  that  date. 

The  principal  owners  of  the  plantations  are  Dutchmen, 
and  the  labour  employed  is  Chinese  coolies,  brought  to 
the  island  principally  from  tho  Malaya  peninsula.  Tho 
crop,  according  to  one  of  these  successful  planters,  is 
scarcely  ever  reared  two  years  in  succession  on  the  same 
lands.  The  jungle  is  first  cloared,  and  then  tho  seed 
planted.  After  the  first  crop  of  tobacco  is  gathered,  it 
is  the  next  season  used  for  rico,  or  something  olso,  and 
tobacco  is  not  planted  again  until  tho  sixth  or  seventh 
year  af  ter  the  junglo  is  cleared.  By  adopting  this  method, 
a better  result  is  obtained. 


o 


194 


TOBACCO. 


The  drying-house  is  thus  described  by  a recent  visitor 
to  the  island : — 

“ The  interior  is  very  much  like  a rick-yard,  with 
tobacco  stalks  instead  of  hay-ricks,  among  which  a perfect 
army  of  half-clad  Chinese  coolies,  400  strong,  are  hard 
at  work  sorting,  ranging  and  stowing.  So  overpoweringly 
strong  is  the  scent  of  the  half-dried  tobacco  leaves  that  a 
smoker  would  have  nothing  to  do  but  to  take  in  an  empty 
pipe  with  him  and  enjoy  a good  hard  smoke  gratis,  merely 
by  inhaling  the  air  through  it.  But  the  Chinamen, 
whether  habituated  to  it  by  long  use,  or  fortified  against 
it  by  the  superior  power  of  opium,  breathe  this  perfumed 
atmosphere  as  easily  as  if  it  were  the  purest  air  of  the 
sea.  ‘ That  is  how  we  measure  the  heat,  you  see,’  says 
our  host,  calling  our  attention  to  the  hollow  bamboos 
thrust  through  the  heart  of  each  stack,  with  a stick  inside 
it,  which,  when  pulled  out,  is  almost  too  hot  to  touch. 
‘ It  must  never  be  above  or  below  a certain  point,  you 
know.  Instead  of  stripping  off  the  leaves  at  once,  we 
hang  up  the  whole  plant  to  dry,  and  do  not  strip  it  till 
it  is  quite  dried.  The  Sumatra  tobacco,  however,  will 
not  do  for  cigars.  It  is  ouly  used  for  what  we  call  the 
‘deckblatt’  (cover  leaf),  which  covers  the  outside  of  the 
cigar.’  ” 

Consul  Kennedy  reports  that  “ the  main  cause  of  the 
prosperity  in  Deli  is  the  tobacco,  the  first  crop  of  which 
was  shipped  in  1869. 

“ The  crop  for  1884  will  turn  out  about  122,000  bales, 
valued  at  2,080,000Z. 

“ The  accompanying  tablo  shows  the  export  during  the 
last  11  years: — 
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Year. 

Bales. 

Value. 

1873  ..  .. 

9,238 

£ 

208,333 

1874  ..  .. 

12,811 

250,000 

1875  ..  .. 

15,147 

291,666 

1876  ..  .. 

28,947 

520,833 

1877  ..  .. 

36,167 

541,666 

1878  ..  .. 

48,155 

750,000 

1879  ..  .. 

57,544 

875,000 

1880  ..  .. 

64,965 

937,500 

1881  ..  .. 

82,356 

1,187,500 

1,750,000 

1882  ..  .. 

102,032 

1883  ..  .. 

92,000 

[Estimated.] 

1,583,333 

Note. — One  bale  equals  176  English  lb. 


“ Prices  for  Deli  tobacco  have  ruled  on  the  whole  fairly 
high,  the  special  quality  of  the  leaf  lying  in  the  fact  of  its 
being  light  and  elastic  in  texture,  with  thin  fibres,  so  that 
it  is  admirably  adapted  to  serve  as  cover-leaf,  and  as  such 
is  a good  substitute  for  Havana  tobacco.  As  a smoking- 
tobacco  it  lacks  flavour.  There  is  a pretty  general  con- 
currence of  opinion  that  the  seed  of  the  Deli  tobacco  was 
indigenous,  and  obtained  from  Batak  tribes  in  the  interior ; 
and  although  many  experiments  have  been  made  with  seeds 
from  Java,  Manilla,  and  other  places,  the  planters  have 
invariably  come  back  to  the  original  seed,  finding  that  the 
new  kinds  develop  a coarseness  of  leaf  attributed  to  the 
extraordinary  richness  of  the  virgin  soil,  a soil  partly 
alluvial  and  partly  volcanic,  but  covered  throughout  with 
dense  forests. 

“ The  tobacco  estates  consist  of  grants  of  land  taken  out 
by  individuals  or  companies,  and  are  as  a rule  of  such  an 
extent  that  every  year  a new  district  can  be  cleared  and 
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used  for  the  coming  crop,  and  this  state  of  things  will 
continue  for  many  years  to  come ; indeed,  hitherto  only  a 
small  portion  of  the  ground  cultivated  (not  one-fifth)  has 
borne  two  crops,  although  it  is  expected  that,  unless  fresh 
ground  is  taken  up  by  the  planters,  a time  will  arrive 
when  use  must  be  made  of  old  fallow  lands,  and  then 
guano  will  be  required. 

“ The  planters  consist  of  three  or  four  large  companies, 
' principally  Dutch — such  as  the  Deli  Company,  the  Amster- 
dam Deli,  and  the  Batavia  Deli — as  well  as  of  individual 
planters  of  many  nationalities,  Germany  and  Switzerland 
being  strongly  represented,  while  there  are  also  a good 
i sprinkling  of  Englishmen,  the  principal  English  firm  being 
the  Langkat  Plantations  Company,  with  its  headquarters 
| in  London. 

“ The  grants  of  land  are  taken  direct  from  the  chiefs 
before  mentioned,  and  are  only  valid  after  confirmation 
at  Bengkalis.  The  term  is  for  75  years,  and  for  such  a 
grant  a sum  of  money,  by  way  of  premium,  amounting  to 
from  1 dol.  to  2 dol.  per  bouw  (equal  to  an  acre  and  two- 
thirds),  is  paid  in  cash,  while  an  annual  rent  of  40  c.  a 
bouw,  payable  at  the  expiration  of  the  fifth  year,  is  also 
reserved.  Such  at  least  are  the  terms  of  the  last  recog- 
nised agreements.  The  whole  of  the  conveniently-situated 
land  in  the  three  districts  before-mentioned  has  now  been 
taken  up,  and  it  is  only  in  the  outlying  regions  that  fresh 
ground  can  bo  obtained  ; but  as  in  such  outlying  regions 
settled  government  is  not  so  well  established,  the  Dutch 
authorities  are  now  very  chary  in  confirming  grants  in 
places  whore  the  tobacco-growing  community  would  bo 
less  under  control. 
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“It  is  estimated  that  at  least  2,000,000Z.  sterling  is 
now  invested  in  the  tobacco  industry  in  the  Deli 
districts. 

“ The  tobacco  when  ready  for  shipment  is  all  sent  to 
Clambia  on  the  Langkat  river,  to  the  Deli  river,  or  the 
Sirdang  river  (as  the  case  may  be),  and  is  despatched 
thence  via  Penang  or  Singapore  to  Amsterdam,  which 
is  the  tobacco  mart  for  the  continent  of  Europe.  The 
United  States  have  also  bought  the  Deli  tobacco  in 
the  Amsterdam  market  in  late  years.  Very  little  of  the 
tobacco  goes  to  England.  The  leaf  remains  so  moist  thal 
the  English  import  duty  would  press  it  heavily  in 
comparison  with  other  tobaccos,  and  this  circumstance 
operates  as  a check  on  the  import  of  tobacco  from  Sumatra 
into  England  as  compared  with  tobacco  from  Java.  The 
principal  purchasers  are  German  manufacturers  and 
Dutch  middlemen.  The  latter  retail  the  tobacco  over  the 
continent,  and  supply  the  several  Regies,  amongst  others 
the  Austrian,  Italian,  and  French.  The  Americans  confine 
their  purchases  to  dark-leaved,  heavy  tobacco,  requiring 
100  leaves  or  less  to  the  lb. 

“ It  is  worth  remarking  that  the  whole  of  the  carrying 
trade  in  connection  with  the  Doli  tobaccos  is  in  the  hands 
of  Messrs.  Ilolt’s  lino,  the  rate  of  freight  from  Deli 
to  Amsterdam  being  about  SI.  2s.  6 d.  per  ton.  The 
shipping  season  may  bo  said  to  last  from  January  to 
June. 

“Tho  tobacco  crop  of  1884  is  estimated  to  yield  about 
20,000  bales  in  excess  of  that  of  1883,  but  tho  crop  in 
1883  was  a short  one  owing  to  unfavourable  weather. 
Tho  1884  crop  is  tho  best  ono  over  obtained,  both  as 
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regards  quantity  and  quality.  Roughly  speaking,  the 
Deli  tobacco  in  the  Amsterdam  market  fetches  Is.  4 d.  per 
lb.  English,  and  the  profits  realized  may  be  judged  from  the 
dividends  given  by  the  most  flourishing  companies ; 
the  shares  of  the  Deli  Company  being  now  quoted  at  500 
per  cent,  premium.  Of  course  there  are  exceptions  where 
unsuitable  soils  have  been  met  with,  and  losses  have  been 
sustained  of  no  inconsiderable  amount.  These  losses  have 
occurred  principally  on  Sirdang  lands,  where  the  tobacco 
grown  is  reputed  not  equal  to  that  produced  in  the  other 
two  districts.  This  comparative  defect  is  disclosed  in  the 
burning,  the  Sirdang  tobacco  yielding  a brown  instead  of 
a white  ash,  and  being  probably  therefore  lacking  in 
potash. 

“ The  forests  when  cleared  for  the  tobacco  plantations 
afford  splendid  timber,  and  this  is  utilized  for  constructing 
drying-sheds  and  coolies’  quarters,  but  a good  deal  of  the 
wood  which  might  be  exported  for  building  or  fuel 
is  wasted  for  want  of  conveyance  and  burnt  on  the  ground. 
As  a compensation  there  can  be  no  doubt  that  this  burnt 
timber,  or  rather  the  ashes  of  it,  supply  an  excellent 
manure. 

“ The  labour  employed  may  be  distributed  under  three 
classes.  There  are,  firstly',  Malays  and  Batak  tribesmen, 
who  fell  heavy  timber,  do  general  clearance,  and  build 
sheds;  then  come  the  Klings  from  the  Madras  districts, 
who  occupy  themselves  with  drainage  and  road-making ; 
and  lastly,  we  have  the  Chinese  for  planting,  sorting,  and 
preparation  of  tho  weed.  Tho  planting  is  conducted  on 
a co-operative  system.  Coolies  havo  their  fields  allotted 
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to  them,  and  plant  at  their  own  risk  under  supervision. 
Their  payment  depends  on  the  yield.  Reckoning  from 
the  estimated  out-turn  of  last  year’s  crop,  and  that  one 
coolie  will  raise  seven  piculs  of  tobacco  in  the  season,  we 
arrive  at  the  figure  23,000  as  representing  the  total 
number  of  Chinese  engaged  at  Deli  in  tobacco  cultivation, 
to  which  number  7000  extra  hands  must  be  added, 
employed  in  pursuits  incidental  to  the  industry.  3000 
additional  Chinese  coolies  are  reported  to  have  been 
engaged  for  the  coming  year.  The  strength  of  the  Kling 
community  may  be  taken  at  about  3000.  The  Chinamen 
go  into  their  clearings  and  begin  work  during  January 
and  February : those  not  actually  in  service  on  the 
tobacco  estates  earning  money  as  shopkeepers,  pedlars, 
or  gardeners,  many  of  the  latter  being  old  hands  who, 
under  advances,  have  taken  to  planting  patches  of  tobacco 
on  their  own  account,  for  which  they  find  a ready  sale  in 
Penang.  The  Klings  are  also  to  be  met  with  as  drivers 
of  carts  and  carriages. 

“ An  industrious  coolie  would,  on  an  average,  net  in  the 
course  of  a year  100  to  150  Dutch  florins,  and  on  this  sum 
he  pays  to  the  Dutch  Government  2 per  cent,  by  way  of 
income  tax.  The  coolie,  however,  arrives  in  the  country 
with  a debt  of  from  100  fl.  to  150  fl.,  and  thus  as  a rule  is 
not  clear  and  able  to  leave  with  a balance  in  hand  till  the 
end  of  the  second  year.  The  coolie  is  engaged  for  a year, 
but  he  generally  re-engages,  and  takes  his  departure  in 
the  beginning  of  the  third  year. 

“ Iho  Dutch  Government  regulations  with  regard  to 
the  maintenance  of  a medical  man  by  every  estate  and 


200 


TOBACCO. 


to  the  erection  of  hospitals  for  sick  coolies  are  stringent ; 
and,  on  the  whole,  the  coolie-lines,  considering  their 
temporary  nature,  are  adequate,  so  that  the  lot  of  the  coolie 
in  Deli  may  he  regarded  as  a favourable  one,  even  when 
compared  with  places  where  he  is  under  British  control. 

“ The  importing  of  British  Indians,  as  is  well  known,  is 
not  tolerated,  though  many  have  found  their  way  into 
the  country  under  the  stimulus  of  high  wages,  the  latter 
running  from  7 dol.  to  10  dol.  a month,  according  to 
capacity.” 

The  following  report  by  Consul  Eckstein  on  the  export 
of  Sumatran  tobacco  to  the  United  States,  and  Dutch 
dealings  in  the  same  in  1882  will  be  of  interest. 

Consul  Eckstein  says  “ it  is  not  quite  three  years  since  a 
few  dealers  in  tobacco  and  manufacturers  of  cigars  in  the 
United  States  had  first  their  attention  attracted  to 
Sumatra  tobacco,  with  a view  of  introducing  and  using  it 
for  cigar- wrappers. 

“ From  this  port  shipments  of  the  article  began  to  be 
made  during  the  latter  half  of  the  year  1880,  and,  con- 
sidering that  this  trade  has  only  so  recently  taken  its 
rise,  and  that  by  this  time  it  has  already  assumed  rather 
important  proportions,  I felt  called  upon  to  prepare  the 
present  report,  giving  somo  information  concerning  the 
same. 

“ In  order  to  show,  as  nearly  correct  as  possible,  the 
course  this  trade  has  taken  from  its  commencement  to  the 
present  time,  I mado  up  the  following  statement,  which 
exhibits  the  quantity  and  value  of  such  tobacco  shipped 
from  Amsterdam  to  the  United  States  during  each  quarter 
since  such  shipments  first  began  to  bo  made,  viz. : — 
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Quarters  ending— 

Quantities. 

Value. 

September  30,  1880  

December  31,  1880  

Bales. 

311 

454 

$ 

37,694 

52,113 

Total  

..  .. 

765 

89,807 

March  31,  1881 

June  30,  1881  

September  30,  1881  

December  31,  1881 

None. 

558 

1,162 

1,059 

None. 

56,958 

128,474 

114,758 

Total  

2,779 

300,190 

March  31,  1882  

June  30,  1882  

September  30,  1882  

December  31,  1882  

..  .. 

496 

1,464 

2,245 

2,785 

52,203 

140,184 

254,372 

333,254 

Total  

6,990 

780,013 

“ From  this  statement  it  will  he  observed  that  the  export 
of  the  article  to  the  United  States  is  constantly  and  very 
largely  increasing ; and  when  it  is  further  taken  into 
account  that  certain  quantities  of  it  were  invoiced  and 
shipped  from  Rotterdam  and  Bremen  as  well,  it  may 
safely  be  stated  that  about  9000  bales  of  Sumatra  tobacco 
entered  our  markets  in  1882. 

“ What  has  created,  increased,  and  what  sustains  this 
trade  appears  to  be : 

“ 1st.  That  certain  qualities  of  Sumatra  tobacco  in 
certain  dark  colours  have  boon  found  to  bo  peculiarly  and 
advantageously  adaptable  for  cigar-wrappers,  and  aro 
gaining  more  and  more  in  favour  with  manufacturers  of 
cigars  in  the  United  States ; and 
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“ 2nd.  The  ever-increasing  crops  of  the  article,  thus  also 
increasing  the  supply  of  the  particular  sorts  especially 
suitable  for  the  American  market. 

“ The  recent  animation  in  this  trade  has  undoubtedly 
furthermore  been  stimulated  by  the  removal  of  the  10  per 
cent,  discriminating  duty,  formerly  payable  thereon,  being 
a product  of  the  East  Indies,  exported  from  the  west  of 
the  Cape  of  Good  Hope. 

“ This  will  be  clearly  evident  when  I state  that  many 
shipments,  aggregating  large  quantities  of  this  tobacco, 
purchased  or  ordered  for  months  last  past,  were  purposely 
delayed  until  late  in  December,  so  as  not  to  arrive  until 
after  the  law  abolishing  the  discriminating  duty  had  gone 
into  effect. 

“ This  unlooked-for  introduction  and  now  so  considerable 
export  of  this  staple  into  the  United  States  has  begun  to 
be  viewed  with  great  disfavour  by  cultivators  or  growers 
of  ‘ seed-leaf  ’ tobacco  in  the  United  States. 

“ They  apprehend,  as  I am  informed,  that  the  imports  of 
Sumatra  tobacco  into  our  country  will  increase  still 
further  in  the  near  future,  and  seem  to  consider  this 
would  prove  greatly  detrimental  to  their  interests. 

“ I am  hardly  in  position  or  prepared  to  express  an 
opinion  as  to  how  well  grounded  or  justified  their  fears 
really  are,  and,  moreover,  am  inclined  to  believe  that  the 
interested  parties  are  the  better  judges  of  this  mattor,  but 
so  far  as  I can  possibly  make  myself  serviceable  by  giving 
information  which  may  assist  them  in  reaching  correct 
conclusions  on  the  subject  I deem  it  my  duty  to  do,  and 
do  cheerfully. 

“ Such  information  may  possibly  also  be  of  some  value  to 
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Congress  in  its  present  consideration  of  our  tariff  when 
the  article  of  ‘ leaf-tobacco  ’ is  reached. 

“ Thus  I would  report  that  up  to  the  present  the  produc- 
tion of  the  article  has  increased  from  year  to  year  without 
any  intermission  from  the  beginning  of  its  cultivation  in 
Sumatra  in  1865,  when  it  amounted  to  only  189  bales. 

“ In  this  connection  I would  respectfully  refer  and  call 
attention  to  my  report  on  ‘ The  tobacco  trade  of  the 
Netherlands  in  1881,’  dated  March  7,  1882,  and  printed 
in  the  volume  of  monthly  consular  commercial  reports 
No.  18,  of  April  last,  as  it  contains  a statement  showing 
the  crops  of  Sumatra  tobacco  each  year  from  1865  to  1880, 
inclusive,  and  the  average  prices  realized  from  its  sale. 

“ The  crop  of  1881  is  represented  to  have  footed  up 
82,356  bales,  valued  (approximately)  at  5,791,880  dol., 
being  an  increase  over  the  crop  of  the  previous  year 
(1880)  of  17,433  bales  as  to  quantity,  and  of  1,260,000  dol. 
as  to  the  approximate  value  thereof. 

“ From  the  foregoing  it  will  be  seen  that  about  one-ninth 
of  the  whole  crop  of  1881  has  been  exported  to  the 
United  States. 

“ i’he  entire  crop,  excepting  about  1700  bales  remaining 
in  the  hands  of  the  original  importers  or  consignees  here, 
on  December  31,  1882,  was  disposed  of  at  an  advanco  of 
about  1 cent,  United  States  currency,  in  the  average  price 
as  compared  with  that  realized  in  1881  for  tho  crop  of 
1880 ; or,  in  other  words,  tho  total  crop  of  1880  brought 
on  the  average  about  45^  cents,  whereas  tho  crop  of  1881 
averaged  about  46^  cents,  United  Statos  currency,  per 
half-kilogram. 

I his  refors  to  the  prices  originally  obtained  at  the 
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various  sales  throughout  the  year  by  the  importers  or 
consignees,  first  hands. 

“ As  regards  the  prices  for  the  particular  sorts  which 
during  the  year  found  their  way  to  the  United  States, 
and  which  are  usually  purchased  from  quite  a number 
of  firms  in  the  wholesale  tobacco  trade  through  the 
mediation  of  brokers,  they  differed  all  the  way  from 
about  45  cents  to  95  cents,  United  States  currency,  for 
the  half-kilogram. 

“ Thinking  it  might  prove  interesting,  if  not  important, 
to  parties  in  the  United  States  in  any  way  concerned  in 
this  matter,  to  be  informed  as  to  the  extent  and  quality 
of  the  crop  of  1882,  I made  inquiries  relating  to  it,  and 
ascertained  as  follows,  viz.  : — ‘ That  whilst  it  is  im- 
possible to  state,  at  this  early  day,  with  accuracy  the 
yield  of  the  crop,  it  is  generally  considered  and  expected 
to  have  been  again  in  excess  over  the  previous  one,  and 
that  it  amounts  to  about  90,000  bales.’ 

“ Its  quality  is  represented  by  the  planters  to  be  very 
good,  as  far  as  they  are  able  to  judge ; but  this  can,  of 
course,  only  be  determined  later  on,  after  the  tobacco  has 
gone  through  the  process  of  fermentation. 

“ The  first  parcels  of  this  new  crop  will  arrive  here 
about  the  month  of  March  next,  and  will  be  offered  for 
sale  about  a month  or  six  months  thereafter. 

“ In  concluding  this  report,  I would  remark  that  the 
year  1882  has  been  a most  favourable  one  for  tobacco 
planters  in  Sumatra  and  for  those  interested  in  tobacco 
plantations  there,  and  so  have  those  connected  with  the 
trade  here  realized  handsomoly  by  the  year’s  operations. 

“ I am,  therefore,  induced  to  state  that  so  long  as  the 
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present  general  demand  for  tlie  article  continues  there 
will  be  neither  lack  of  capital  nor  labour,  so  long  as  either 
can  contribute  to  an  increase  in  its  production,  and  it 
would  seem  to  be  more  a question  as  to  the  extent  of 
acreage  in  Sumatra  adapted  for  its  cultivation,  as  only 
once  in  four  or  five  years  a crop  can  be  raised  on  the 
same  soil  without  danger  of  producing  a very  inferior 
quality  of  tobacco.” 

Turkey. — T'be  Turkish  empire  has  long  been  known 
as  producing  some  of  the  finest  tobaccos  in  the  world. 
In  the  sanjac  of  Drama,  which  forms  the  vice-consular 
district  of  Cavalla,  tobacco  is  the  staple  article  of  produc- 
tion and  industry,  and  some  75,000  acres  were  devoted 
to  its  culture  in  1873.  The  whole  crop  of  1871  was 
reckoned  at  11,200,000  lb.,  the  exports  having  been 
7,600,000  lb.,  value  37,825Z.  The  tobacco  of  this  district, 
though  derived  entirely  from  one  species,  is  divided  into 
two  classes,  known  as  Drama  and  Yenidji.  The  former 
leaf  is  larger,  stouter,  and  more  potent,  and  generally  of 
deep  reddish-brown  colour ; the  latter  is  smaller,  slighter, 
less  narcotic,  with  a peculiarly  delicate  aroma,  and  tho 
best  is  of  a rich  yellow  colour,  whence  its  name  “ golden- 
leaf.”  The  Drama  kind  is  principally  grown  in  the 
western  portion  of  tho  district,  and  is  the  class  supplied 
to  European  markets.  The  differences  in  tho  two  kinds 
seem  to  be  duo  solely  to  the  soil. 

Tho  plantations  in  tho  Drama  district  proper  occupy 
both  plain  and  hill-side.  The  produce  of  tho  former  is 
much  tho  moro  considerable,  and  superior.  The  host 
leaves,  distinguished  by  a strongor  and  more  substantial 
texture,  and  a dark-red  hue,  go  to  Constantinople;  tho 
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inferior  and  lighter-coloured  find  a sale  in  Eussia.  The 
mountain  product  is  much  inferior  in  quality  and  is  sent 
chiefly  to  Europe.  When  the  leaves  are  petiolate,  or 
furnished  with  stems,  they  are  made  up  in  manoks 
(“hands”)  of  10-15,  and  termed  bashi-baghli  (“head- 
tied  ”) ; when  the  leaves  are  sessile,  or  devoid  of  stems, 
they  are  simply  pressed  together  in  small  numbers,  and 
called  bassma.  The  whole  produce  of  this  locality  varies 
from  2,100,000  to  2,450,000  lb.  yearly.  The  growth 
obtained  in  the  Yale  of  Pravista  is  known  as  Demirli.  It 
is  inferior,  unsubstantial,  and  dark-coloured,  and  usually 
made  up  as  bashi-baghli.  The  annual  production  is  about 
2 million  lb. ; the  exports  to  England  were  1,600,000  lb. 
in  1871.  Cavalla  affords  yearly  about  300,000  lb.  of 
inferior  quality,  chiefly  as  bashi-baghli,  and  mostly  con- 
sumed locally.  The  shipping  port  for  all  these  places  is 
Cavalla. 

The  district  of  Sarishaban  produces  on  the  average 
about  2,000,000  lb.  annually,  but  the  crop  of  1871 
reached  2,800,000  lb.  About  £ is  as  bashi-baghli.  That 
grown  on  the  plain  and  hills  is  termed  ghynbelc , and  forms 
the  bulk  ; that  from  the  slopes,  about  500,000  lb.  a year, 
is  the  best,  and  is  known  as  ghubelc.  All  is  packed  up 
in  small  boghchas  (parcels),  of  30-50  lb.,  which  are  dis- 
tinguished as  beyaz,  from  the  white  cotton  wrappers  used 
for  the  best  sort,  and  lcenavir,  from  the  canvas  coverings 
of  the  inferior  kinds.  The  best  goes  to  Constantinople, 
secondary  to  Smyrna  and  other  home  markets,  and  the 
worst  to  Europo.  The  district  of  Yenidji,  near  the  Gulf 
of  Lagos,  affords  some  3,500,000  lb.  per  annum,  chiefly 
as  bassma,  and  bearing  a very  general  resemblance  to  the 
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produce  of  Sarishaban.  The  best  goes  to  Constantinople 
and  Russia.  Gbiumirgina  (Gbumurdjina,  or  Komuldsina) 
grows  about  300,000  lb.  yearly  of  dark-coloured  bassma, 
of  tbe  Drama  class,  wbicb  is  used  locally ; and  Sultan- 
Yeri  gives  400,000  lb.  of  still  darker  bashi-baglili.  Tbe 
produce  of  these  districts  is  shipped  at  Lagos  (Karagatch) 
or  Cavalla. 

Tbe  most  delicate  and  valued  of  all  tbe  tobaccos  raised 
in  this  portion  of  European  Turkey  is  tbe  celebrated 
“golden  leaf”  from  tbe  caza  of  Yenidji,  on  tbe  Vardar 
(Nestus)  river.  After  it,  in  declining  order,  come  tbe 
products  of  Drama,  Persoccian,  Sarisbaban,  Cavalla,  and 
Pravista.  Of  tbe  whole  Drama  and  Yenidji  produce,  it 
is  estimated  that  Austro-Hungary  takes  40  per  cent. 
Italy  buys  annually  about  150,000-200,000  Icilo.  France, 
Germany,  and  Switzerland  receive  very  little.  Russia 
is  a large  customer.  Before  tbe  war,  considerable  quanti- 
ties were  sent  to  tbe  countries  on  tbe  Lower  Danube. 
England  imports  every  year  some  10,000  bales,  or  400,000 
okes  (of  2 • 83  lb.)  of  Pravista  tobacco.  Tbe  refusa,  or 
waste  leaves,  &c.,  is  sent  everywhere  for  making  into 
cigarettes,  most  largely  perhaps  to  Egypt.  A kind  of 
tobacco  known  as  ayiasoulouk  is  grown  in  considerable 
quantities  in  the  opium  districts,  almost  exclusively  for 
export  to  Europe,  the  natives  having  a strong  prejudice 
against  it. 

The  necessity  for  manuring  is  well  understood  by  the 
Turks.  They  dress  the  seed-beds  with  goat-  and  sheep- 
dung,  and  manure  tbe  fields  during  winter  with  horso- 
and  cattle-dung.  In  tbe  spring,  sheep  and  goats  are 
folded  on  tbe  land.  Tbe  soil  of  tobacco  lands  will  be 
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found  quite  impregnated  with  ammonia  and  nitrate  of 
potash,  both  absorbed  by  the  plant ; the  former  is  thought 
to  influence  the  aroma,  and  the  latter  may  be  seen  in 
crystals  on  the  surface  of  the  dried  leaf.  In  order  to 
keep  the  leaves  small  and  delicate,  the  planting  is  per- 
formed very  close,  the  usual  distances  being  5 inches 
apart,  and  9 inches  between  the  rows. 

The  district  of  Latakia,  in  the  northern  part  of  Syria, 
has  long  been  celebrated  for  its  tobacco,  which  is  the 
chief  product  of  the  mountainous  part.  There  are  several 
kinds : — (1)  Abu  Biha  or  Dgebeli,  found  in  its  best  state 
among  the  mountains  of  the  Nesseries  (Ansaries),  which 
possesses  a peculiar  and  much-admired  aroma,  derived 
from  its  being  exposed,  from  November  to  April,  to  the 
smoke  of  fires  of  ozer  (Quercus  Ilex , or  Q.  Cerris) ; (2) 
Dgidar , including  a number  of  kinds,  of  medium  strength, 
and  in  great  favour  locally  on  account  of  its  low  price ; 
(3)  Scheih-el-Bent,  almost  equal  to  Abu-Biha,  and  often 
substituted  for  it. 

The  plain  of  Koura  is  remarkable  for  its  tobaccos,  which 
are  rather  strong,  but  much  admired.  The  villages  of 
Lebail  and  Serai  produce  better  tobacco  than  Koura. 
The  district  of  Gebail  (Gebel)  in  Kesrasan  (Castravan) 
affords  the  best  and  dearest  tobacco  in  Syria ; it  is  very 
brittle,  and  its  ash  is  quite  white.  The  country  south  of 
Lebanon  yields  very  ordinary  qualities,  known  as  Salili, 
Tanone,  and  Talcibe,  or  generically  as  Berraoni ; these  are 
mixed  with  stronger  kinds  for  uso.  The  best  of  the  Abu- 
Biha  is  yielded  by  tho  plant  called  Earn-el-Gazel  j the 
second  quality  is  termed  Bonati. 

Tho  oxports  of  tobacco  from  Alexandretta  in  1879 
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were: — To  Egypt,  91  tons,  value  6380Z. ; Turkey,  24  tons, 
1920/. ; England,  51  tons,  2550Z. ; France,  1 ton,  80/. 
The  exports  from  Aleppo  in  1878  were  30  tons,  value 
1200/.,  to  Great  Britain.  The  yield  of  the  crop  in 
Thessaly  was  1,116,000  okes  (of  2 ‘83  lb.)  in  1877,  210,000 
in  1878,  and  890,000  in  1879.  The  crop  of  Prevesa  in 

1878  was  4000  okes,  value  215/.  The  exports  from 
Dedeagatch  were  about  260  bales,  value  1000/.,  in  1878; 
and  600  bales,  value  2400/.,  in  1879.  Considerable  quan- 
tities are  grown  around  Sinope.  Tobacco  is  one  of  the 
principal  products  of  the  district  of  Samsoun,  and  is  of 
good  quality.  The  average  yield  is  7,000,000  lb.  yearly. 
It  is  grown  near  the  sea-shore,  and  not  eastward  of 
Yomurah,  at  Matchka  and  Trebizonde,  and  especially  at 
Akche-Abad.  But  the  aggregate  crop  in  these  localities 
is  hardly  ^ of  the  quantity  produced  at  Samsoun,  and  the 
quality  is  far  inferior.  The  Samsoun  product  is  usually 
purchased  largely  on  account  of  the  French  Government. 
The  exports  from  Samsoun  in  1878  were: — To  Turkey, 
2,680,000  kilo.,  value  160,800/.;  France,  583,500  kilo., 
28,008/.;  Russia,  575,000  kilo.,  57,5001. ; Germany,  400,000 
kilo.,  72001.  ; Austria,  327,220  kilo.,  31,266/. ; Great  Britain, 
87,567  kilo.,  1576/.;  total,  4,653,287  kilo.,  286,350 /.  The 
exports  of  Turkey-produced  tobacco  from  Trebizonde  in 

1879  were:— To  Turkey,  14,864  cwt.,  value  44,592/.; 
Russia,  866  cwt.,  2598/. ; Great  Britain,  490  cwt.,  1470/. ; 
Austria  and  Germany,  204  cwt.,  612/.  ; total,  16,424  cwt., 
49,272 /. 

In  1884,  Damascus  imported  1313  sacks  of  tumbeki, 
value  1674/.,  from  Bagdad.  In  tho  same  year  Erzeroum 
imported  9000  okes,  value  1090/.,  from  Persia. 
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The  leaf  grown  by  the  Herki  Kurds  and  other  cultiva- 
tors in  and  around  the  district  of  Shemdina  is  highly 
prized  in  Persia.  In  1884,  the  first  year  of  their  opera- 
tions, the  employes  of  the  tobacco  Kegie  only  succeeded  in 
registering  a yield  of  25,000  okes,  hut  this  amount  repre- 
sents less  than  a fifth  of  the  estimated  produce  of  the 
vilayet.  It  is  believed,  however,  that  8000-10, 0007 
Turkish  worth  of  Shemdina  tobacco  annually  crosses  the 
frontier  into  Persia. 

Trebizonde  exports  in  1884  were  20,167  cwt.,  value 
56,8497  Inferior  qualities  are  sent  to  Europe,  good  ones 
remain  in  Turkey,  and  the  best  go  to  Egypt. 

The  shipments  from  Samsoun  in  1884  were  as  follows : — 


To  Turkey  

cwt. 

29,210 

Price. 

£ s.  d. 

4 0 0 

£ 

116,840 

Austria  

8,540 

5 0 0 

42,700 

France  

5,756 

14  2 

11,512 

Egypt  

4,176 

4 0 0 

16,704 

Germany 

3,579 

18  6 

5,096 

ltussia  

1,730 

6 0 0 

10,380 

1,002 

Great  Britain  .. 

832 

1 4 2 

Holland 

712 

1 12  0 

1,140 

Greece  

416 

3 0 0 

1,248 

54,95.1 

206,622 

United  States. — The  United  States  of  America  occupy 
the  foremost  rank  among  tobacco-growing  countries. 
The  areas  and  productions  have  been  as  follows: — 1875, 
559,049  acres,  379,347,000  lb.;  1876,  540,457  acres, 
381,002,000  lb.;  1877,  720,344  acres,  489,000,000  lb.; 
1878,  542,850  acres,  392,546,700  lb.  The  crop  of  1875 
(jn  millions  of  lb.)  was  thus  contributed Kentucky, 
130;  Virginia,  57;  Missouri,  40;  Tennessee,  35;  Mary- 
land, 22 ; Pennsylvania,  16  ; N.  Carolina,  14£  ; Ohio, 
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13^ ; Indiana,  12£  ; Connecticut,  10;  Massachusetts,  8£; 
Illinois,  8.  The  average  yields  (in  lb.  per  acre)  of  the 
various  districts  in  1875  were: — Connecticut,  1600; 
Pennsylvania,  1600;  New  Hampshire,  1600;  Massachu- 
setts, 1350;  Missouri,  850;  Arkansas,  822;  New  York, 
800;  Florida,  750;  Ohio,  700;  W.  Virginia,  680;  Mary- 
land, 675;  Tennessee,  675;  Kansas,  670;  Texas,  650; 
Kentucky,  630 ; Virginia,  630 ; Illinois,  550 ; Georgia, 
550 ; N.  Carolina,  500 ; Indiana,  500 ; Wisconsin,  500 ; 
Alabama,  465 ; Mississippi,  317.  The  exports  from 
New  York  in  1878  were 37,484  hogsheads,  2561  hales, 
and  2,218,200  lb.  manufactured,  to  Great  Britain  ; 
15,570  hh.,  207  hales,  and  14,800  lb.  manufactured,  to 
France;  35,700  hh.,  78,331  hales,  and  147,400  lh.  manu- 
factured, to  N.  Europe  ; 23,150  hh.,  6058  hales,  and 
120,000  lb.  manufactured,  to  other  Europe ; 4628  hh., 
14,360  hales,  and  4,780,200  lh.  manufactured,  to 
S.  America,  E.  and  W.  Indies,  &c.  Baltimore  exported 
66,039  hh.  in  1878.  The  shipments  from  New  Orleans  in 
1877-8  were : — 1226  hh.  to  Great  Britain,  743  to  France, 
4552  to  N.  Europe,  3222  to  S.  Europe,  Mexico,  &c.,  and 
4500  coastwise.  Philadelphia,  in  1879,  exported  9,564,171 
lb.  of  leaf  tobacco,  52,000  cigars,  and  515  lh.  of  snuff. 
The  total  American  export  of  unmanufactured  leaf  in 
1879  was  322,280,000  lh. 

The  census  bulletin  on  this  branch  of  industry,  x-ecently 
issued,  is  of  a very  interesting  nature.  The  tobacco  pro- 
duct in  the  United  States  is  divided  into  classes,  typos  and 
grades,  the  basis  of  a class  being  its  adaptation  to  any 
specific  purpose;  of  a type,  to  certain  qualities  or  proper- 
ties in  the  leaf,  such  as  colour,  strength,  elasticity,  body 
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or  flavour.  It  also  applies  to  the  method  of  curing,  such 
as  sun,  air  or  flue  curing.  Grades  represent  the  different 
qualities  of  a type,  and  vary  much  in  the  several  types. 
The  classification  of  American  tobacco  is  threefold,  viz. 
domestic  cigar  tobacco  and  “ smokers,”  chewing-tobacco, 
export  tobacco.  The  domestic  tobacco  trade  comprises 
the  various  kinds  of  seed-leaf  of  Connecticut,  New 
England,  Pennsylvania,  Wisconsin,  Illinois,  New  York, 
Florida  and  Ohio,  as  well  as  the  sorts  known  as  White 
Burley  “ lugs,”  fine-fibred  wrappers,  Indiana  kite  foot,  and 
American-grown  Havana.  In  the  chewing  class  are 
included  the  fine-cut  and  the  plug  fillers,  principally  of 
the  White  Burley  type  from  Kentucky,  while  under  the 
head  of  export  tobacco  are  the  Virginian  bird’s-eye  cutting 
leaf,  and  the  spinning  fillers  or  shag.  It  is  curious  to 
notice  how  each  market  for  export  tobacco  differs  in  its 
requirements.  The  “ closed  ” markets,  or  those  in  which 
the  tobacco  trade  is  a monopoly  of  the  Government,  are 
France,  Italy,  Austria  and  Spain.  The  French  “ Regie  ” 
is  supplied  by  wrappers,  binders  and  fillers  from  Ken- 
tucky, Maryland  and  Ohio  ; the  Italian  Regie  from 
Kentucky  and  Virginia;  the  Austrian  Regie  by  “strips” 
from  the  samo  States,  and  the  Spanish  Regie  by  common 
“ lugs.”  The  open  markets  are  Germany,  to  which  aro 
sent  the  tobaccos  known  as  German  saucer  and  spinners ; 
Ohio  and  Maryland,  spangled  cigar-wrappers  and 
“ smokers  ” fat  lugs  ; Switzerland,  which  is  supplied  with 
Virginian  or  Western  wrappers  and  fillers ; Holland,  with 
Dutch  saucer  (a  mottled  Virginia,  Kentucky  or  Tennesseo 
leaf)  ; Belgium,  with  Belgian  cutter  (a  light,  yellowish- 
brown  leaf,  well  fired) ; Norway  and  Sweden,  with  heavy 
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types,  mainly  used  for  spinning  and  “ saucing.”  Ken- 
tucky, which  stands  first  of  all  the  States  for  production, 
the  annual  produce  being  171,120,784  lb.,  gains  her 
chief  profits  from  the  white  hurley  and  yellow  wrapper  ; 
Illinois,  from  the  production  of  the  seed-leaf ; Missouri, 
from  sweet  fillers  and  white  hurley ; Virginia,  from 
yellow  wrappers,  bright  “smokers,”  sun,  air  and  flue- 
cured  fillers.  Decidedly  the  most  prosperous  tobacco 
States  are  those  that  grow  types  suitable  for  domestic 
consumption,  while  those  that  grow  it  mainly  for  exporta- 
tion stand  low  in  the  scale,  the  margin  of  profit  under  this 
head  being  reduced  very  low.  According  to  the  researches 
of  Dr.  Gideon  Moore,  the  largest  amount  of  nicotine  is 
contained  in  the  Virginian  heavily  manured  lots  (5 '81 
per  cent.),  while  the  Virginian  heavy  English  shipping 
has  4-72,  the  New  York  domestic  Havana  but  2*53,  the 
Connecticut  seed-leaf  1 • 14,  while  the  smallest  amount  of 
all  is  found  in  the  little  Dutch  tobacco  of  the  Miami 
valley,  0 • 63.  Profits  in  the  culture  of  tobacco  have  been 
in  direct  proportion — first  to  its  suitableness  to  domestic 
consumption  ; and,  secondly,  to  the  amount  of  fertilization 
practised  by  the  growers  in  its  cultivation.  This  is  true 
in  every  case,  except  the  yellow  tobacco  districts  of  North 
Carolina  and  Virginia,  where  poverty  in  the  soil  is  a 
condition  of  success  in  the  production  of  quality. 

Professor  J.  T.  Eothrock  is  of  the  opinion  that  the 
early  natives  of  California  smoked  the  leaves  of  Nicotiana 
clevelandii — a species  only  quito  recently  described  by 
Professor  Asa  Gray.  It  is  a small  plant  with  small 
flowers,  and  it  was  found  by  Professor  Eothrock  only  in 
association  with  tho  shell  hoaps  which  occur  so  abundantly 
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on  the  coasts  of  Southern  and  Central  California.  He 
states  that  perhaps  of  all  the  remains  of  extinct  races  so 
richly  furnished  by  that  region,  none  were  so  common  as 
the  pipes,  usually  made  of  stone  resembling  serpentine. 
The  tobacco  of  N.  clevelandii  Professor  Rothrock  found  by 
experience  to  be  excessively  strong, 

A recent  report  of  the  Commissioner  of  Agriculture 
contains  a few  pages  of  sound  advice  to  American  planters 
on  the  management  of  this  crop,  which  is  worthy  of 
reproduction  here. 

“ The  principal  points  to  be  attended  to  if  the  best 
results  are  to  be  attained  may  be  stated  in  a few  para- 
graphs— paragraphs  which,  while  referring  mainly  to 
shipping,  manufacturing,  and  smoking  tobacco  as  consti- 
tuting nine-tenths  of  the  tobacco  grown  in  the  United 
States,  embody  principles  and  prescribe  modes  of  manage- 
ment nearly  identical  with  those  to  be  considered  in  the 
treatment  of  other  tobaccos. 

“ I.  Select  good  land  for  the  crop  ; plough  and  subsoil  it 
in  autumn  to  get  the  multiplied  benefits  of  winter’s  freezes. 
This  cannot  be  too  strongly  urged. 

“ II.  Have  early  and  vigorous  plants  and  plenty  of  them. 
It  were  better  to  have  100,000  too  many  than  10,000  too 
few.  They  are  the  corner-stone  of  the  building.  To 
make  sure  of  them  give  personal  attention  to  the  selection 
and  preparation  of  the  plant-bed  and  to  the  care  of  the 
young  plants  in  tho  means  necessary  to  hasten  their 
growth,  and  to  protect  them  from  tho  dreaded  fly. 

“ HI.  Collect  manure  in  season  and  out  of  season,  and 
from  every  available  source— from  the  fence  corners,  the 
ditch-banks,  the  urinal,  tho  ash-pile.  Distribute  it  with 
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a liberal  band ; nothing  short  of  princely  liberality  will 
answer.  Plough  it  under  (both  the  home-made  and  the 
commercial)  in  February,  that  it  may  become  thoroughly 
incorporated  in  the  soil  and  be  ready  to  answer  to  the 
first  and  every  call  of  the  growing  plant.  Often  (we 
believe  generally)  the  greater  part  of  manure  applied  to 
tobacco — and  this  is  true  of  the  ‘ bought  ’ fertilizer  as  well 
as  of  that  made  on  the  farm — is  lost  to  that  crop  from 
being  applied  too  late.  Don’t  wait  to  apply  your  dearly- 
purchased  guano  in  the  hill  or  the  drill  from  fear  that,  if 
applied  sooner,  it  will  vanish  into  thin  air  before  the 
plant  needs  it.  This  is  an  exploded  fallacy.  Experience, 
our  best  teacher,  has  demonstrated  beyond  cavil  that 
stable  and  commercial  manure  are  most  efficacious  when 
used  in  conjunction.  In  no  other  way  can  they  be  so 
intimately  intermixed  as  by  ploughing  them  under — the 
one  broadcasted  on  the  other — at  an  early  period  of  the 
preparation  of  the  tobacco  lot.  This  second  ploughing 
should  not  be  so  deep  as  the  first ; an  average  of  three  to 
four  inches  is  about  the  right  depth. 

“ IV.  Early  in  May  (in  the  main  tobacco  belt  to  which 
this  article  chiefly  refers,  that  is  to  say,  between  the  thirty- 
fifth  and  fortieth  parallels  of  north  latitude),  re-plough 
the  land  to  about  the  depth  of  the  February  ploughing, 
and  drag  and  cross-drag,  and,  if  need  bo,  drag  it  again, 
until  the  soil  is  brought  to  the  finest  possible  tilth.  Thus 
you  augment  many  fold  the  probabilities  of  a ‘stand’  on 
the  first  planting,  and  lessen  materially  the  subsequent 
labour  of  cultivation,  l’lant  on  ‘ lists  ’ (narrow  beds 
made  by  throwing  four  furrows  together  with  the  mould- 
board  plough)  rather  than  in  hills,  if  for  no  other  reason 
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than  that  having  now,  if  never  before,  to  pay  wages  in 
some  shape  to  labour,  whenever  and  wherever  possible 
horse-power  should  he  substituted  for  man-power — the 
plough  for  the  hoe. 

“ Y.  Plant  as  early  as  possible  after  a continuance  of 
pleasant  spring  weather  is  assured.  Seek  to  have  a 
fonoard  crop,  as  the  benefits  claimed  for  a late  one  from 
the  fall  dews  do  not  compensate  for  the  many  advantages 
resulting  from  early  maturity.  Make  it  an  inflexible  rule 
to  plant  no  tobacco  after  the  10th  of  July — we  mean,  of 
course,  in  the  tobacco  belt  we  have  named.  "Where  one 
good  crop  is  made  from  later  planting  ninety-nine  prove 
utter  failures.  Far  better  rub  out  and  start  afresh  the  next 
year.  Take  pains  in  transplanting,  that  little  or  no  re- 
planting may  be  necessary.  The  cut-worm  being  a prime 
cause  of  most  of  the  trouble  in  securing  a stand,  hunt  it 
assiduously  and  particularly  in  the  early  morning  when 
it  can  most  readily  be  found. 

“ VI.  Keep  the  grass  and  weeds  down,  and  the  soil 
loose  and  mellow  by  frequent  stirring,  avoiding  as  much 
as  possible  cutting  and  tearing  the  roots  of  the  plant  in 
all  stages  of  its  growth,  and  more  especially  after  topping. 
When  at  all  practicable — and,  with  the  great  improve- 
ment in  cultivators,  sweeps,  and  other  farm  implements, 
it  is  oftener  practicable  than  generally  supposed — substi- 
tute for  hand- work  in  cultivation  that  of  the  horse.  The 
difference  in  cost  will  toll  in  the  balance-sheet  at  the  close 
of  the  operation. 

“ VII.  Attend  closely  to  ‘ worming,’  for  on  it  hinges  in 
no  little  dogreo  the  quality  and  quantity  of  tobacco  you 
will  havo  for  sale.  A worm-eaten  crop  brings  no  money. 
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So  important  is  this  operation  that  it  may  properly  claim 
more  than  a passing  notice.  Not  only  is  it  the  most 
tedious,  the  most  unremitting,  and  the  most  expensive 
operation  connected  with  the  production  of  tobacco,  hut 
the  necessity  for  it  determines  more  than  all  other  causes 
the  limit  of  the  crop  which  in  general  it  has  been  found 
possible  for  a single  hand  to  manage.  Therefore  bring  to 
your  aid  every  possible  adjunct  in  diminishing  the  number 
of  worms.  Use  poison  for  hilling  the  moth  in  the  manner 
so  frequently  described  in  treatises  on  tobacco,  to  wit,  by 
injecting  a solution  of  cobalt  or  other  deadly  drug  into  the 
flower  of  the  Jamestown  or  ‘ jimson  ’ weed  ( Datura 
stramonium'),  if  necessary  planting  seeds  of  the  weed  for 
the  purpose.  Employ  at  night  the  flames  of  lamps,  of 
torches,  or  of  huge  bonfires,  in  which  the  moth  may  find 
a quick  and  certain  death. 

“ In  worming,  spare  those  worms  found  covered  with  a 
white  film  or  net-like  substance,  this  being  the  cocoon 
producing  the  ichneumon-fly,  an  enemy  to  the  worm 
likely  to  prove  a valuable  ally  to  the  planter  in  his  war 
of  extermination. 

“ Turn  your  flock  of  turkeys  into  the  tobacco- field,  that 
they,  too,  may  prey  upon  the  pest,  and  themselves  grow 
fat  in  so  doing. 

“ If  these  remedies  should  fail,  sprinkle  diluted  spirits 
of  turpentine  over  tho  plant  through  tho  roso  of  a 
watering-pot,  a herculean  task  truly  in  a large  crop,  but 
mero  child’s  play  to  tho  hand-picking  process,  for  tho  one 
sprinkling  suffices  to  keep  oft’  the  worms  for  all  timo, 
whereas  tho  hand-picking  is  a continual  round  of  ox- 
pensivo  labour  from  tho  appearanco  of  tho  first  worm 
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until  the  last  plant  has  been  carried  to  the  barn.  We 
have  no  idea  that  such  sprinkling  will  at  all  affect  the 
odour  or  flavour  of  the  tobacco  when  cured. 

“ If,  as  stated  by  a writer  in  a California  paper,  the 
well-known  ‘ yellow-jacket  ’ be  useful  in  destroying 
tobacco-worms,  by  all  means  win  it  as  an  ally.  As 
proving  its  usefulness,  the  writer  asserts  that  one  of  his 
neighbours,  a Mr.  Culp,  during  fifteen  years  growing 
tobacco,  has  never  expended  a dollar  for  labour  to  destroy 
the  worm,  trusting  all  to  this  little  workman,  who,  he 
says,  carefully  searches  the  plants  for  the  worms,  and 
never  allows  one  to  escape  its  vigilance. 

“We  cannot  speak  from  our  own  experience  as  to  many 
of  these  suggested  means  for  overcoming  the  horn- worm, 
but  we  have  no  hesitation  in  saying  to  the  farmer,  try 
any,  try  all  of  them  rather  than  have  your  crop  eaten  to 
shreds,  and  the  labour  of  more  than  half  the  year  brought 
to  naught  in  a few  days,  it  may  be,  by  a single  ‘ glut  ’ of 
worms. 

“ VIII.  ‘ Prime  high  and  top  low.’  While  open  to 
objection  in  particular  cases,  even  with  the  character  of 
tobacco  chiefly  under  consideration,  and  altogether  inad- 
missible, it  may  be,  in  the  management  of  other  varieties 
of  tobacco,  this  is  a safe  rule,  we  think,  to  follow  in 
general  practice. 

“ Wo  favour  ‘ priming  ’ by  all  means ; for  when  no 
priming  is  done  the  lower  leaves  (made  worthless  bjr 
constant  whipping  on  the  ground)  serve  only  as  a harbour 
for  worms,  which  aro  the  more  difficult  to  find  because  of 
the  increased  burden  of  stooping.  Moreover,  if  the  bottom 
loaves  be  saved  on  the  cut  stalk,  as  most  likely  they  will 
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be,  there  is  always  the  temptation  to  put  them  on  the 
market ; and  against  a sacrilege  like  this  we  are  firmly  set, 
let  others  say  and  think  what  they  may. 

“ Yet  another  advantage  to  he  gained  by  the  removal  of 
these  bottom  leaves,  which  is  what  the  planter  terms 
‘ priming,’  is  the  increased  circulation  of  air  and  dis- 
tribution of  light  thereby  afforded,  both  essential  factors, 
the  merest  tyro  knows,  to  the  full  development  of  plant 
life. 

“ ‘ Topping  ’ (the  pinching  off  with  the  finger-nail 
the  bud  at  the  top  of  the  plant)  is  an  operation  requiring 
considerable  skill  and  judgment.  Let  it  be  performed 
only  by  hands  having  these  prerequisites. 

“ That  as  many  plants  as  possible  may  ripen  at  the 
same  time  (a  desideratum  not  to  be  undervalued  in 
aiming,  as  all  should,  at  a uniform  crop)  wait  until  a large 
number  of  plants  begin  to  button  before  commencing  to 
top.  Going  about  through  the  crop,  topping  a plant 
here  and  there  because  it  may  chance  to  have  buttoned 
before  its  fellows,  is  a damaging  process  not  to  be 
tolerated. 

“No  inflexible  rule  can  be  given  for  the  number  of 
leaves  that  should  be  left  on  a plant.  All  depends  upon 
the  variety  of  tobacco,  the  strength  of  the  soil,  the  promise 
of  the  particular  plant,  the  probable  seasons  and  time  loft 
for  ripening,  &c. 

“ Gne  of  the  most  successful  growers  of  heavy  dark 
tobacco  we  have  evor  known,  once  stated  to  us  his  con- 
viction, after  years  of  observation  and  practico,  that  one 
year  with  another,  taking  tho  seasons  as  they  come,  eight 
leaves  would  givo  a better  result  than  any  other  number. 
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Our  own  experience  has  tended  to  confirm  this  judg- 
ment. 

“ IX.  See  to  it  that  the  suckers  are  promptly  removed. 
It  is  work  quickly  done,  and  with  worming  may  constitute 
a single  operation. 

“X.  We  come  now  to  consider  the  last  operation  in  the 
field,  ‘ cutting  ’ the  crop.  In  this,  as  in  topping,  a man  of 
judgment,  experience,  and  fidelity  is  needed.  An  inex- 
perienced hand,  one  without  judgment,  and  particularly 
one  who  is  indifferent  to  the  interests  of  his  employer, 
will  slash  away,  right  and  left,  not  knowing  or  not  caring 
whether  the  tobacco  he  cuts  be  ripe  or  green,  doing  more 
damage  in  a few  hours  than  his  whole  year’s  wages  would 
compensate  for,  even  could  they  be  garnished. 

“ Therefore,  be  on  hand  to  see  for  yourself,  and  do  not 
delegate  the  duty  to  any  less  interested  party,  that  a crop 
managed  well,  it  may  be,  so  far,  from  the  initial  plant- 
bed,  should  not  be  spoiled  in  the  closing  work  by  an 
incompetent  or  unfaithful  cutter. 

“ Be  there,  too,  to  see,  in  this  supreme  hour,  that  injury 
from  sunburn  is  warded  off  by  the  timely  removal,  to  the 
shade,  of  the  plants  that  have  been  cut,  or  by  a proper 
covering,  where  they  lie,  against  the  scorching  rays  of 
the  sun.  The  neglect  of  this  precaution  has  played  havoc 
with  many  a crop  when  brought  under  the  auctioneer’s 
hammer. 

“ XI.  We  should  have  no  space  to  describe  the  different 
methods  of  ‘ curing  ’ tobacco,  as,  for  instance,  ‘ sun- 
curing,’ ‘ air-curing,’  ‘ flue-curing,’  ‘ open- fire-curing,’  &c., 
even  though  the  wholo  subject  had  not  been  gone  over 
again  and  again  in  provious  reports  of  this  Department. 
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We  can  only  say  of  tliis  operation,  as  of  all  others  con- 
nected with  the  production  of  tobacco,  that  much  depends 
on  its  proper  doing,  and  that,  as  much  as  possible,  it 
should  have  the  personal  superintendence  of  the  owner. 

“ But  the  crop  may  have  been  brought  along  successfully 
even  to  the  completion  of  this  operation  and  ‘lack  one 
thing  yet,’  if  it  he  not  now  properly  manipulated. 

“ Therefore,  go  yourself,  brother  planter,  into  your  barns, 
see  with  your  own  eyes,  and  not  through  the  medium  of 
others ; handle  with  your  own  hands,  and  know  of  a 
surety  that  the  tobacco  hanging  on  the  tier-poles  is  in 
proper  order  for  ‘ striking  ’ and  ‘ bulking,’  and  act  accord- 
ingly. 

“ When,  later  on,  it  is  being  ‘ stripped,’  ‘ sorted,’  and 
tied  into  bundles,  or  ‘ hands,’  as  they  are  often  called,  be 
there  again,  propria  persona , to  see  that  it  is  properly 
classed,  both  as  to  colour  and  to  length,  the  ‘ lugs  ’ going 
with  lugs,  the  ‘ short  ’ with  short,  the  ‘ long  ’ with  long, 
&c.  Instruct  those  sorting  that  when  in  doubt  as  to 
where  a particular  leaf  should  be  put,  to  put  it  at  least  one 
grade  lower  than  they  had  thought  of  doing.  Thus  any 
error  will  bo  on  the  safe  side. 

“ Prize  in  hogsheads  to  weigh  what  is  usually  called 
for  in  the  market  in  which  you  sell,  and,  above  all,  ‘let 
the  tobacco  in  each  hogshead  bo  as  near  alike  as  possible, 
uniform  throughout,  so  that  tho  ‘ sample,’  from  whatever 
point  it  may  be  taken,  can  be  relied  on  as  representing  the 
whole  hogshead,’  and  that  there  bo  loft  no  shadow  of 
suspicion  that  ‘ nesting  ’ lias  been  attempted,  or  any 
dishonest  practice  even  so  much  as  winked  at. 

“ Wo  sum  up  the  whole  mattor  by  repeating : 
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“ 1.  That  overproduction,  the  production  at  all,  of  low 
grade  tobacco  is  the  chief  cause  of  the  present  extremely 
low  price  of  the  entire  commodity. 

“ 2.  That  the  planters  of  the  United  States  have  the 
remedy  in  their  own  hands ; that  remedy  being  the 
reduction  of  area,  this  reduction  to  result,  from  the  em- 
ployment of  the  means  here  suggested,  in  increased  crops ; 
and,  paradoxical  as  it  may  seem,  these  increased  crops  to 
bring  greatly  enhanced  values. 

“ The  whole  world  wants  good  tobacco,  and  will  pay 
well  for  it.  Scarcely  a people  on  earth  seeks  poor  tobacco 
or  will  buy  it  at  any  price. 

“ In  a word,  then,  one  acre  must  be  made  to  yield  what 
it  has  hitherto  taken  two  or  three  acres  to  produce ; and 
this  double  or  treble  quantity  must  be  made  (as,  indeed, 
under  good  management  it  oould  not  fail  to  be)  immea- 
surably superior  in  quality  to  that  now  grown  on  the 
greater  number  of  acres.  Either  this  or  the  abandonment 
of  the  crop  altogether — one  or  the  other.” 

The  exports  from  Baltimore  were  46,239  hogsheads  in 
1882,  43,620  in  1883,  43,192  in  1884.  The  State  of  New 
York,  in  1883,  had  5440  acres  under  tobacco,  producing 
9,068,789  lb.,  value  1,178,943  dollars ; and  Connecticut, 
8145  acres,  9,576,824  lb.,  1,292,871  dollars.  The  produc- 
tion of  Minnesota  was  65,089  lb.  in  1879,  48,437  lb.  in  1880, 
79,631  lb.  in  1881,  62,859  lb.  in  1882,  14,744  lb.  in  1883. 

Venezuela. — The  exports  from  Ciudad  Bolivar  were, 
in  1884,  1318  Icilo.,  value  1037  bolivares , to  the  British 
West  Indies;  9618  Icilo.,  6691  bolivares,  to  the  United 
States  ; 275,329  Icilo.,  192,188  bolivares,  to  Germany.  The 
exports  of  tobacco  from  this  port  in  decades  have  been : — 
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7,650,656  lb.  in  1850-59;  2,134,711  in  1860-69; 

3,170,812  in  1870-79. 

West  Indies. — The  Spanish  possessions  in  the  West 
Indies  are  well  known  for  their  tobacco.  The  best  is 
produced  on  the  vuelta  abajo,  or  low-lying  districts  of 
Cuba,  near  Havana,  which  are  yearly  flooded  during 
the  autumn,  just  before  the  tobacco  is  transplanted. 
To  this  fact,  and  the  peculiar  suitability  of  the  seasons, 
the  excellence  of  this  particular  product  is  attributed. 
The  exports  from  Havana  in  1878  were  : — 93,603  bales 
tobacco,  75,212,268  cigars,  203,581  bundles  cigarettes,  to 
the  United  States  ; 6169  bales  tobacco,  66,795,330  cigars, 
5,034,774  bundles  cigarettes,  to  England  ; 32,582  bales 
tobacco,  9,541,498  cigars,  133,008  bundles  cigarettes, 
to  Spain  ; 582  bales  tobacco,  3,861,700  cigars,  8206  bundles 
cigarettes,  to  N.  Europe;  5671  bales  tobacco,  18,327,025 
cigars,  797,513  bundles  cigarettes,  to  France;  41  bales 
tobacco,  900,850  cigars  5,709,442  bundles  cigarettes, 
to  other  countries.  The  totals  for  1878  were  7,078,904 
kilo,  of  tobacco,  182,356  thousand  cigars,  and  12,816,903 
packets  of  cigarettes;  in  1879,  6,371,014  kilo,  of  tobacco, 
145,885  thousand  cigars,  and  14,098,693  packets  of  cigar- 
ettes. The  tobacco  exports  in  1879  from  St.  Jago  de 
Cuba  were  9658  bales  to  Bremen,  4015  to  the  United 
States  (chiefly  for  Bremen),  and  1809  coastwise,  total 
15,477,  against  10,249  in  1878.  In  the  island  of  Puerto 
Rico,  the  tobacco-plant  thrives  well,  and  the  quality, 
especially  in  the  Rio  de  la  Plata  district,  is  very  good. 
In  1878,  the  island  exported  8 quintals  (of  101^  lb.)  to  tho 
United  States,  32,109  to  Spain,  4198  to  Germany,  and 
18,123  to  other  countries. 
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The  British  West  Indies  have  only  recently  appreciated 
the  importance  of  tobacco  cultivation.  Many  portions  of 
Jamaica  seem  as  well  fitted  for  it  as  the  vuelta  abajo  of 
Cuba,  and  already  Jamaica  tobacco  in  the  Hamburg 
market  ranks  next  to  the  best  Havana,  and  is  considered 
superior  to  such  Cuban  growths  as  St.  Jago,  Manzanillo, 
Yara,  &c.  Tobacco  cultivation  may  now  he  said  to  have 
a place  in  the  industries  of  Jamaica,  a fact  mainly  due  to 
Cuban  refugees.  The  most  extensive  plantations  in 
the  island  are  Potosi  in  St.  Thomas  Parish,  and  Morgan’s 
Valley  in  Clarendon.  Much  of  the  produce  goes  to 
the  German  market,  the  remainder  being  made  into  cigars 
for  local  consumption,  and  said  to  he  quite  equal  to  some 
of  the  best  Cuban  brands.  Some  experiments  made  with 
Bhilsa  tobacco  have  given  great  satisfaction,  on  account 
of  the  robust  habit  and  immense  yield  of  the  plant.  It  is 
especially  adapted  for  very  wet  districts,  and  its  cultiva- 
tion will  be  widely  extended,  if  justified  by  its  market 
value.  Tobacco  is,  and  for  very  many  years  has  been, 
grown  by  the  peasantry  in  small  patches  ; from  this,  they 
manufacture  a smoke-dried  leaf,  which,  twisted  together 
in  rope  form,  sells  readily  in  the  home  market.  The 
acreage  occupied  by  the  crop  was  297  in  1874-5,  442 
in  1875-6,  331  in  1876-7,  and  380  in  1877-8.  The 
slopes  of  valleys  in  many  parts  of  Dominica,  too,  are 
eminently  suited  to  this  crop,  particularly  the  district 
between  Roseau  and  Grand  Bay.  The  experiment  of 
tobacco  culture  in  New  Providence  on  a largo  scale  has 
not  proved  satisfactory,  owing  to  the  difficulties  encoun- 
tered in  curing  and  preparing  the  leaf ; the  cigars  made 
aro  fit  only  for  local  consumption. 
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The  exports  from  San  Domingo  in  1884  were 
10,513,940  lb.,  value  669,500  dollars. 

According  to  a recent  Consular  Report,  it  would  seem 
that  “ Cuban  tobacco  has  lost  its  prestige  through  forcing 
and  artificial  manures,  and  has  to  sustain  sharp  compe- 
tition from  abroad  where  it  formerly  commanded  the 
market ; and  probably  some  years  must  elapse  before 
the  soil  can  recover  from  the  excessive  and  indiscriminate 
use  of  artificial  fertilizers. 

“ A few  years  ago  the  leaf  harvested  in  the  Vuelta  Abajo 
was  not  sufficient  to  meet  the  large  demand,  and  in  order 
to  increase  the  yield,  growers  made  use  of  guanos  of  all 
sorts,  and  with  such  bad  results  that  they  find  it  now 
difficult  to  place  on  reasonable  terms  more  than  half,  and 
sometimes  less,  of  their  crops,  at  very  low  prices ; in  few 
localities  only  the  soil  has  not  been  spoilt  by  spurious 
manures,  and  the  leaf  grown  there  commands  very  high 
prices  and  is  warmly  competed  for  by  local  manufacturers 
and  buyers  for  the  United  States. 

“ Notwithstanding  the  last  crop  has  been  of  a better 
quality  than  heretofore,  growers  were  compelled  to 
abandon  the  tobacco  cultivation  for  a certain  time,  and 
devote  the  ground  to  other  purposes. 

“ It  appears  that  this  change  of  cultivation  is  absorbing 
the  fertilizers,  and  restoring  to  the  soil  its  former  good 
qualities,  and,  if  one  can  judge  from  the  splendid  appear- 
ance of  the  leaf  and  the  ready  sale  it  now  meets  with, 
it  would  seem  that  the  Yuelta  Abajo  fields  are  regaining 
their  former  renown. 

“ I bis  has  beon  a hard  but  healthy  lesson  the  Vegueros 
are  not  likely  to  forget.  The  soil  cannot  and  should 
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not  be  taxed  beyond  a reasonable  and  natural  yield; 
any  attempt  to  the  contrary  would  only  be  a repetition 
of  the  fable  of  the  golden  eggs,  as  the  tobacco  growers 
in  the  Vuelta  Abajo  have  had  occasion  to  learn  to  their  cost. 

“ Towards  the  end  of  the  year  buyers,  influenced  by  the 
pending  negotiations  of  the  Spanish- American  Treaty, 
entered  the  market  and  operated  extensively  in  the 
expectation  of  a great  reduction  of  duties  in  the  United 
States,  paying  prices  above  the  established  one,  and 
which,  a few  weeks  later,  they  were  utterly  unable  to 
obtain. 

“ Cuban  growers  complain  much  of  heavy  purchases  made 
in  the  United  States  for  account  of  the  Spanish  Govern- 
ment for  Peninsular  consumption  ; they  say  that  however 
low  the  class  of  the  Cuban  leaf  may  be,  it  must  necessarily 
be  superior  to  that  of  the  Virginia  and  Kentucky  tobacco, 
and  that  they  might  easily  cultivate  here  the  quality 
required,  and  place  it  in  the  markets  at  as  low  a price  as 
any  other  country. 

“ Growers  are  unanimous  in  denouncing  the  action  of 
some  local  merchants  and  cigar  manufacturers  in  for- 
warding at  the  opening  of  the  last  season  samples  of  leaf 
tobacco  and  cigars  in  condition  that  by  no  means  gave  a 
true  idea  of  the  quality  of  the  crop,  and  which  necessarily 
gave  a result  contrary  to  tho  interests  of  all  parties 
engaged  in  the  trade;  and  they  earnestly  protest  against 
a repetition  of  this  injudicious  haste. 

“ The  total  tobacco  production  is  estimated  at  between 
400  000  and  500,000  quintals  (one  quintal  about  100  lb.), 
chiefly  from  the  following  districts  : — 
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Tercios. 

Vuelta  Abajo  and  semi  Vuelta  Abajo  ..  150,000  to  200,000 

Parlida  30,000  50,000 

Remedios 60,000  85,000 

Cuba  and  Java  25,000  35,000 

Gibara  20,000  30,000 

Total  ..  ..  285,000  400,000 

(One  tercio  about  124  lb.) 

“As  is  well  known,  that  grown  in  the  Vuelta  Abajo  or 
district  west  of  Havana  is  the  best  kind,  and  has  given 
Cuba  its  well-earned  reputation.  About  67,000  acres  are 
cultivated  under  the  denomination. 

“ I have  no  reliable  statistics  to  show  bow  much  of  the 
raw  produce  is  manufactured  in  the  island,  probably  not 
more  than  one-fourth.  Very  large  quantities  of  the  leaf 
are  exported  in  bales  and  rolled  abroad. 

“ It  is  evident,  however,  that,  given  the  total  production 
and  corresponding  result  in  the  manufactured  form,  but  a 
small  portion  of  the  cigars  sold  in  Europe  and  elsewhere 
as  Havana  cigars  have  the  slightest  claim  to  a connection 
with  Cuba. 

“ The  chief  and  only  important  manufactories  of  these 
cigars  are  in  Havana,  and  much  care  and  monoy  is 
expended  in  producing  a handsome-looking  article.  As 
much  as  40  dollars  gold  are  paid  to  skilled  labourers  per 
1000  for  making  up  first-class  goods.  About  17,000  opera- 
tives are  employed  in  this  manufacture  in  Havana  alone. 
One  of  the  largest  establishments  hero  is  that  supplying 
the  Henry  Clay  brands,  which  is  stated  to  turn  out  from 
80,000  to  120,000  cigars  daily ; and  there  are  many  others 
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of  considerable  importance  with  a well-earned  and  old- 
established  reputation  for  fine  goods. 

“ The  quality  of  tobacco,  like  other  agricultural  produce, 
depends  on  seasons,  soil,  and  many  natural  causes,  which 
may  baffle  the  most  careful  cultivator. 

“ There  are  good  and  bad  years  ; abundant  and  scanty 
crops  in  succession. 

“ Except  in  the  case  of  the  few  rich  owners  of  plantations 
in  the  best  districts,  brands  and  names  are  no  guarantees 
for  a permanently  good  article.  Even  these  favoured  few 
are  exposed  to  bad  seasons,  if  in  a minor  degree  than  less 
fortunate  holders. 

“ There  has  been  no  really  fine-flavoured  aromatic  leaf 
harvested  since  1881.  Much  of  that  since  garnered  has 
been  simply  bad. 

“ Great  hopes  are  entertained  of  the  coming  1885  crop, 
and  present  indications  are  in  favour  of  this  assumption. 

“ The  manner  in  which  the  wholesale  trade  is  carried  on 
in  Havana  is  incomprehensible  to  an  ordinary  outsider, 
to  whom  it  would  appear  that  the  manufacturers  prefer  a 
prospective  loss  abroad  to  a present  and  certain  gain  here. 
They  will  only  execute  orders,  large  or  small,  for  cash 
over  the  counter,  giving  no,  or  in  some  cases  the  smallest, 
discount.  No  manufactured  goods  are  kept  in  stock,  but 
are  made  to  order  after  sample,  and,  unless  examined  in 
warehouse  before  delivery,  and  that  means  little,  must  be 
paid  in  full  on  delivery,  and  the  consequence  but  too 
frequently  is  that,  on  arrival  at  their  destination,  they  do 
not  correspond  with  the  sample,  and  tho  doluded  buyer  finds 
that  ho  has  made  a bad  bargain,  and  (if  an  Englishman) 
discovers  that  ho  could  have  bought  the  same  articlo 
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cheaper  in  the  English  market  with  the  additional 
advantage  of  examining  and  testing  the  goods  before 
purchase. 

“ I leave  the  solution  of  this  enigma  to  the  initiated  : it 
probably  is  that  the  makers  consign  very  largely,  and 
London  importers  are  too  experienced  and  too  wary  to 
pay  the  full  invoice  price  until  well  acquainted  with  the 
wares,  or  they  get  large  discounts  refused  to  the  cash 
purchaser  in  Havana. 

“Complaints  are  heard  of  the  depressed  state  of  the 
Cuban  tobacco  trade  and  of  the  large  unsold  stocks  on 
hand.  I do  not  think  the  traders  deserve  sympathy, 
nor  have  they  done  anything  to  earn  the  confidence  of 
foreign  customers.  My  experience  leads  me  to  advise 
intending  purchasers  to  put  (I  do  not  advise  regular 
traders)  themselves  in  the  hands  of  reliable  London 
dealers  and  avoid  all  direct  purchases. 

“ Intelligent  smokers  with  sensitive  palates  will  find  no 
cheap  tobacco  here  fit  to  smoke  ; 50s.  per  100  and  upwards 
is  what  must  be  paid  at  present  for  really  fine-flavoured 
aromatic  cigars ; beyond  80s.  or  85 s.  prices  become  fancy 
ones,  and  are  paid  for  the  smart  cases  and  envelopes. 
Even  at  the  rates  I quote  it  is  not  easy  to  find  what  is 
wanted.  There  is  abundance  of  dark  powerful  tobacco  of 
fine  quality  at  much  lower  rates,  but  not  liglit  tobacco 
with  flavour  or  aroma  or  without  strength,  such  as  the 
educated  (I  allude  to  taste)  Englishman  soeks.  I believe 
that  only  about  10  per  cent,  of  the  tobacco  harvested  in 
ordinary  years  is  of  tho  light  colour  1 refer  to,  hence  the 
difficulty  in  supplying  tho  demand,  and  the  artifices 
resorted  to  to  supply  tho  deficiency. 
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“ Cuba’s  annual  tobacco  crop  may  be  estimated  as  between 

300.000  and  400,000  tercios  of  125  lb.  each.  About 

30.000  persons  are  employed  in  its  cultivation,  and  its 
value  when  harvested  may  be  fixed  (according  to  year’s 
quality)  at  between  8,000,000  and  12,000,000  dol.  of  4s. 

“ I cannot  estimate  the  number  of  persons  engaged  in 
working  plantation  (Yegueros)  and  other  cigars  for  home 
consumption,  nor  the  quantity  thus  consumed  ; but  the 
higher  class  of  operatives  employed  in  cigar-making  for 
export  number  about  20,000,  and  turn  out  at  present  pro- 
bably 200,000,000  cigars  annually. 

“ The  export  trade  has  fallen  off  considerably  of  late 
years.  In  the  five  years,  1870  to  1874,  about  350,000,000 
cigars  were  annually  shipped  to  foreign  ports,  whereas  in 
the  period  between  1879  and  1884  the  annual  average 
export  was  only  200,000,000. 

“ Probably  larger  quantities  have  been  exported  in  each 
period  owing  to  under  valuations  to  escape  export  duty  ; 
but  relative  bulk  proportions  between  the  two  export 
periods  will  hardly  be  affected  by  this.” 

The  exports  from  Havana  in  1884  were  11,767,200  lb. 
to  the  United  States,  613,000  to  Spain,  252,600  to  France, 
37,500  to  Mexico  and  South  America,  70,000  to  Belgium, 
and  500  to  the  Mediterranean. 
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CHAPTER  Y. 

PREPARATION  AND  USE. 

This  chapter  embraces  the  manufacture  of  cut,  cake  and 
roll  tobacco,  cigars,  cigarettes,  and  snuff.  It  is  impossible 
to  indicate  the  precise  form  in  which  each  kind  of  tobacco- 
leaf  is  manufactured  for  use ; indeed,  no  well-defined  line 
marks  the  qualifications  of  each  sort,  and  the  great  art 
of  the  manufacturer  is  to  combine  the  various  growths 
in  a manner  to  produce  an  article  suited  to  the  tastes  of 
his  customers,  at  a price  suited  to  their  pockets.  But,  in 
a general  way,  it  may  be  said  that  Havana  and  Manilla 
are  probably  exclusively  consumed  in  the  form  of  cigars ; 
Virginia  is  a favourite  for  cavendish,  negrohead,  and 
black  twist,  and  is  largely  converted  into  returns,  shag, 
and  snuff;  Kentucky,  Missouri,  and  0,hio  are  used  for 
cavendish,  brown  twist,  bird’s-eye,  returns,  and  shag ; 
Dutch  and  German  make  the  commonest  cigars,  lc’naster, 
moist  snuffs,  and  smoking-mixtures;  Java  and  Japan 
are  selected  for  light  cigars,  mixtures,  and  light  moist 
shag ; Latakia,  Turkey,  Paraguay,  Brazil,  China,  and 
the  remainder,  are  used  up  in  cigarettes,  mixtures,  imita- 
tions, and  substitutes. 

Damping. — The  tobacco-1  caves  are  receivod  by  the 
manufacturer  in  all  kinds  of  packages,  from  a hogshead 
to  a seron  (raw  hide),  and  of  all  weights  from  1 to  12 
cwt.  The  first  process  thoy  undergo  is  “ damping,’ 
which  is  necessary  to  overcome  their  brittleness,  and 
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admit  of  their  manipulation  without  breaking.  For  this 
purpose,  the  bunches  (“  hands  ”)  are  separated,  and  the 
leaves  are  scattered  loosely  upon  a portion  of  the  floor  of 
the  factory,  recessed  to  retain  the  moisture.  A quantity 
of  water,  which  has  been  accurately  proportioned  to 
the  absorbing  qualities  of  the  leaf  used,  and  to  the 
weight  present,  is  applied  through  a fine-rosed  watering- 
pot,  and  the  mass  is  left  usually  for  about  24  hours,  that 
damped  on  one  morning  being  ready  for  working  on  the 
following  morning.  In  England,  water  alone  is  ad- 
missible (by  legislative  enactment)  for  damping,  except 
in  special  cases  to  be  noted  subsequently;  but  abroad, 
many  “ sauces  ” are  in  vogue,  their  chief  ingredients 
being  salt,  sal  ammoniac,  and  sugar. 

Stripping  and  Sorting. — Quantities  of  leaf-tobacco  are 
shipped  in  a condition  deprived  of  their  stem  and  midrib, 
and  are  then  known  as  “ stripts.”  Those  which  are  not 
received  in  this  state,  after  having  been  damped,  are 
passed  through  the  hands  of  workmen,  who  fold  each 
leaf  edge  to  edge,  and  rip  out  the  midrib  by  a deft  twirl 
of  the  fingers,  classifying  the  two  halves  of  each  leaf, 
and  ranging  the  sorts  in  separate  piles  as  smooth  as 
possible.  The  value  of  the  leaf  greatly  depends  upon 
the  dexterity  with  which  the  stripping  is  done,  as  the 
slightest  tear  deteriorates  it.  Stripts  require  sorting 
only.  The  largest  and  strongest  leaves  are  selected  for 
cutting  and  spinning;  the  best-shaped  are  reserved  for 
the  wrappers  of  cigars  ; broken  and  defective  pieces  form 
fillers  for  cigars ; and  the  ribs  are  ground  to  make  snuff. 
For  the  manufacture  of  “bird’s-eye”  smoking-tobacco, 
the  leaves  are  used  without  being  previously  stripped. 
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Catting. — Cutting  is  the  process  by  which  the  clamped 
leaves,  whether  stripped  or  not,  are  most  extensively 
prepared  for  smoking  in  pipes  and  cigarettes.  The 
tobacco-cutter  which  is  in  general  use  in  this  country  is 
shown  in  Figs.  14  (side  elevation),  15  (sectional  eleva- 
tion), 16  (front  elevation),  and  17  (plan).  The  main 
frames  a are  united  by  stretcher-bolts  b ; d is  a wooden- 
surface  feeding-roller,  on  which  the  tobacco  is  pressed 
and  cut ; c are  the  upper  compressing-  and  feeding-rollers, 
mounted  in  e,  carriage-plates  extended  backwards,  forming 
the  sides  of  the  feeding-trough,  and  hinged  to  the  axle 
ra  ; f are  levers  ; g,  links  by  which  the  weight  w presses 
down  the  upper  rollers  ; h,  a crank,  and  i,  a connecting- 
link  for  working  ; j,  the  cross-head  to  which  the  knife  k 
is  fixed;  l,  side-levers  or  radius-bars  for  guiding  the  knife, 
hinged  on  the  eccentric  ends  of  the  axle  ; m,  an  axle  held 
in  bearings  at  the  back  of  the  machine ; on  its  middle 
part,  whicli  is  concentric  with  its  own  bearings,  are  hinged 
the  top  roll  carriage-plates  e,  whilst  on  its  projecting 
ends,  which  are  slightly  eccentric,  the  knife-levers  l are 
hinged ; n is  a worm-wheel  segment ; o,  a worm ; p,  a 
hand-wheel  for  turning  the  eccentric  spindle  m through 
a part  of  a revolution  in  its  bearings,  for  adjusting  the 
contact  of  the  knife  with  the  nose-plate  q ; r,  a worm  ; 
#,  a worm-wheel  ; t,  a worm-pinion  for  giving  simul- 
taneous movement  to  all  the  rollers ; u,  a spindle,  “ uni- 
versal jointed  ” at  both  ends,  for  driving  the  upper  rollers 
in  positions  varying  with  the  thickness  of  the  feed ; v,  a 
saw-toothed  ratchet-whool,  moved  intermittently  by  a 
catch  x,  link  y , and  stud-pin  z,  v being  changeable,  and 
the  eccentricity  of  z variable,  for  the  purpose  of  regu- 
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lating  the  fineness  of  the  cutting.  Both  ends  of  the 
knife  move  at  the  same  speed,  and  its  surface  is  made  to 
clear  the  work  by  describing  a slight  curve.  The  knife 


Fig.  14.  Fig.  16. 
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is  adjusted  accurately  to  the  nose-plate,  while  the  machine 
is  in  motion,  by  varying  the  direction  of  eccentricity  of 
the  axis  of  the  knife-levers  to  that  of  the  roller-levers. 
The  fineness  of  the  cutting  is  regulated  by  varying  the 
eccentricity  of  a movable  stud-pin  in  a plate  on  the 
crank-shaft  which  gives  motion,  through  a train  of  speed- 
reducing  gear,  to  the  several  rollers.  The  knives  are 
easily  removed  and  replaced,  and  require  sharpening  after 
every  4-6  hours’  working.  Two  men  attend  the  machine, 
one  to  keep  the  feed-rollers  supplied,  the  other  to  watch 
that  the  knife  is  doing  its  work,  and  to  remove  the  tobacco 
as  fast  as  it  is  cut. 

Drying. — The  cut  tobacco,  as  removed  from  the  machine, 
is  placed  loosely  in  a layer  several  inches  deep  in  a large 
trough,  provided  with  a canvas  false  bottom  ; steam  is 
introduced  between  the  true  and  false  bottoms,  and  finds 
its  way  up  through  the  tobacco,  which  is  thus  rendered 
more  easily  workable.  It  is  next  transferred  to  a similar 
trough  having  no  false  bottom,  but  a steam-jacketed  floor 
instead  ; here  the  tobacco  is  dry-heated,  and  at  the  same 
time  lightened  up  by  hand.  Finally,  it  is  taken  to  a 
third  trough,  where  cold  air  is  forced  through  the  canvas 
false  bottom,  by  means  of  a blower  or  fan.  This  last 
operation  dries  the  tobacco  ready  for  use  in  tho  course  of 
some  hours ; but  it  has  the  disadvantage  of  dispersing 
part  of  the  aroma,  and  is  therefore  generally  resorted  to 
only  when  timo  presses.  In  other  cases,  the  drying  is 
conducted  on  canvas  trays.  However  performed,  the 
drying  operation  needs  the  greatest  attention,  to  prevent 
tho  moisture  being  extracted  to  such  a degree  as  to  de- 
stroy the  profit  which  its  prosenco  confers  upon  tho 
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manufacturer.  With  drying,  the  preparation  of  cut 
tobacco  for  smoking  in  pipes  is  completed. 

Cake  or  Plug. — The  manufacture  of  “ cake  ” or  “ plug  ” 
is  little  carried  on  in  this  country,  as  the  Excise  laws  ex- 
clude the  use  of  sweetening  matters,  except  when  carried 
on  in  bond.  The  process  is  sufficiently  simple.  Virginian 
leaf,  with  or  without  the  addition  of  flavourings,  is 
sweated  for  a day  or  two,  to  deepen  the  colour,  worked 
into  a soft  mass,  and  next  placed  in  moulds,  and  subjected 
to  sufficient  pressure  to  ensure  the  cohesion  of  the  mass. 
Each  cake  is  then  separately  wrapped  in  perfect  leaf,  and 
passes  through  a series  of  moulds,  each  smaller  than  the 
last,  and  under  increasing  pressure  in  steam-jacketed  cup- 
board-presses, of  which  there  are  many  forms.  The  com- 
bined effect  of  the  heat  and  pressure  is  to  thoroughly  im- 
pregnate the  whole  mass  with  the  natural  juices  of  the 
leaf  and  the  flavouring  (if  any  has  been  used),  and  to  pro- 
duce a rich  dark  colour. 

A machine  for  turning  out  plug-tobacco  in  ribbons, 
made  by  the  McGowan  Pump  Co.,  New  York,  is  shoAvn 
in  Eig.  18.  The  tobacco  is  first  weighed  out  in  the 
proper  quantities,  and  spread  in  a box  placed  in  spaces  in 
a heavy  iron  table  a.  W hen  the  latter  is  filled,  it  is 
passed  to  and  fro  under  the  heavy  iron  wheels  b,  which 
are  loose  on  the  shaft,  and  which  can  be  adjusted  to  exert 
any  desired  pressure.  Twice  passing  through  suffices. 
The  ribbon  is  made  in  lengths  of  10  feet,  and  either  Sc- 
inches or  2 inches  wide,  as  desired. 

Boll  or  Twist. — Roll-  or  twist-tobacco  is  made  by  spin- 
ning the  leaf  into  a rope,  and  then  subjecting  it  to  hot 
pressure.  Until  recently,  the  spinning  was  performed  by 
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hand,  much  after  the  manner  of  ordinary  rope-making  by 
hand.  But  this  slow  process  is  now  superseded  by  a 


Fig.  19.  Fig-  21- 


Fig.  20. 
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machine  made  by  Eobinson  and  Andrew,  of  Stockport ; it 
is  spoken  of  in  very  favourable  terms  by  English  manu- 
facturers, and  received  a diploma  of  merit  at  the  Phila- 
delphia Exhibition.  The  machine  consists  of  a combina- 
tion of  3 rollers,  whose  surfaces  are  made  of  segments,  to 
which  lateral  to-and-fro  motions  are  given  by  cams 
attached  to  the  stands  on  which  the  axles  of  the  rollers 
rotate.  The  tobacco  occupies  the  central  space  between 
the  3 rollers,  and  it  is  carried  through  the  machine  by  the 
lateral  to-and-fro  motions  given  to  the  segments.  The 
fillers  and  wrappers  are  laid  on  a table  joined  to  the 
machine.  The  filler  is  placed  in  the  cover,  and  they  pass 
together  between  the  rollers,  whose  action  twists  and 
compresses  the  tobacco  into  a roll;  this  is  carried  forward 
and  wound  on  a bobbin,  revolving  in  an  open  frame,  and 
provided  with  a guide  for  equalizing  the  distribution  of 
the  tobacco. 

The  machine  is  shown  in  Figs.  19  (elevation),  20 
(plan),  and  21  (end  view).  The  tobacco  is  laid  on  the 
table  a,  provided  with  a rib  n , on  which  the  sliding  rest  b 
is  free  to  move  to  and  fro ; c d are  the  two  lower 
segmental  rollers,  the  axles  of  which  revolve  in  stationary 
bearings ; e is  the  top  roller,  the  axlo  of  which  revolves 
in  sliding  bearings,  fitting  in  the  swing-frame  f,  and  each 
acted  upon  by  a spring  o,  pressing  on  a pin  communica- 
ting with  the  bearing,  and  putting  an  elastic  pressure  on 
the  tobacco. 

Each  segment-roller  consists  of  an  axle  with  four 
segments,  best  shown  in  Figs.  22  and  23.  The  outer 
shell  of  the  segments  is  made  of  hard  wood,  fitting 
an  inner  shell  of  malleable  cast-iron,  the  projections  on 
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which  suit  grooves  on  the  cast-iron  axle.  The  segments 
of  the  rollers  c d are  moved  laterally  to  and  fro  by  the 
wedge-shaped  cams  p qr  s,  fixed  to  the  hearings  of  the 

Fig.  22. 


] 


Fig.  23. 
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roller-axles ; and  the  segments  of  the  roller  e are  moved 
in  the  same  manner  by  cams  t u,  fixed  to  the  swing- 
frame  /.  The  tobacco  occupies  the  central  space  between 
the  3 rollers,  and  the  cams pr  t move  the  segments  in  the 
direction  of  the  arrow  where  they  touch  the  tobacco, 
while  the  cams  qsu  move  them  back.  After  the  tobacco 
has  passed  beyond  the  segment-rollers,  it  goes  through  the 
hollow  trunnion  of  the  open  frame  g,  in  which  the  bobbin  h 
revolves  ; the  other  trunnion  of  the  frame  g is  provided 
with  fast  and  loose  pulleys,  by  which  the  whole  machine 
is  driven.  To  this  trunnion,  are  also  fixed  an  ordinary 
friction-break  pulley,  and  a grooved  pulley,  around  which 
latter  passes  a band  for  driving  the  pulley  on  the  axle 
of  the  bobbin  h.  To  the  other  end  of  the  axle  of  the 
bobbin,  is  fixed  a pinion,  which,  by  means  of  a toothed 
chain,  gives  motion  to  another  pinion  fixed  to  the  double 
screw  i ; this  double  screw  gives  a traversing  to-and-fro 
motion  to  the  guide  j,  for  distributing  the  tobacco 
evenly  on  the  bobbin,  by  means  of  a swivel  T-headed 
stud,  connected  with  the  guide,  and  taking  into  the 
thread  of  the  double  screw.  The  guide  is  provided  with 
two  horizontal  grooved  rollers,  between  which  the  tobacco 
passes,  and  with  two  other  rollers  to  guide  the  tobacco  on 
to  the  bobbin. 

Rotary  motion  is  communicated  to  the  segment-rollers 
c d e as  follows : — To  the  hollow  trunnion  of  tho  open 
frame  g,  is  affixed  a pinion,  which  drives  tho  wheel  4, 
on  the  same  shaft  as  the  change-pinion  that  drives 
the  wheel  gearing  into  tho  pinions  on  the  axles  of 
the  rollers  c and  d,  and  one  of  which  pinions  gears 
into  tho  intermediate  pinion  l,  which  drives  tho  pinions 
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on  the  axle  of  the  roller  e.  The  driving-strap  is 
held  upon  the  fast  pulley  hy  a drop-catch  acting  on 
a weighted  lever,  one  arm  of  which  is  connected  by 
a link  to  the  lower  end  of  a strap  fork-lever.  When 
it  is  requisite  to  stop  the  machine,  the  attendant  kicks 
the  point  of  a catch  off  the  end  of  the  lever,  which 
is  then  raised  hy  the  weight,  and  so  moves  the  driving- 
strap  from  the  fast  to  the  loose  pulley,  the  stoppage 
being  virtually  instantaneous.  The  mode  of  working  is  as 
follows : — The  spinner  and  assistants  stand  at  opposite 
sides  of  the  table;  the  fillers  and  wrappers  being  placed 
on  the  table,  one  assistant  spreads  out  the  wrapper  and 
pushes  the  end  towards  the  filler,  which  the  spinner 
supplies  and  holds  against  the  sliding-rest  b ; the  rotary 
motion  of  the  segment-rollers  cde  twists  the  tobacco,  and 
causes  the  wrap>per  to  be  wound  over  the  filler,  and 
the  rest  b,  being  movable,  enables  the  spinner  to  regulate 
its  position  according  to  the  quantity  and  quality  of  the 
filler  and  wrapper.  The  lateral  motion  of  the  segment- 
rollers  passes  the  roll  towards  the  bobbin,  on  which  it  is 
Wound,  as  described.  The  combined  rotary  and  traversing 
motions  of  the  rollers  consolidate  the  tobacco,  and  put  the 
desired  face  upon  the  twist.  The  roller  e is  supported  in 
a swing-frame,  which  is  lifted  off  the  tobacco  when 
starting  the  machine.  When  the  machine  is  at  work,  the 
swing-frame  is  held  down  by  the  stud  m (Fig.  19). 
The  figures  represent  a machine  suitable  for  manufac- 
turing Limerick  roll ; for  pigtail  and  other  small  descrip- 
tions, it  is  necessary  to  reduce  the  diameter  of  one  or 
more  of  the  segment-rollers. 

A more  recent  improvement  in  this  machine,  by 
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J.  E.  A.  Andrew,  is  shown  in  Figs.  24  (side  view), 
25  (transverse  section),  and  26  (plan).  The  table  a, 

Fig.  24. 


Fig.  25. 


rib  n,  and  sliding-rest  b,  and  two  lower  sogmont-rollors  c d, 
are  constructed  as  usual ; but  the  axlos  of  the  segment- 
rollers  revolve  in  bearings  g h,  bolted  to  the  flanges 

h 2 


244 


TOBACCO. 


of  swivel-frames  i Jc,  hinged  upon  the  fulcrum-shaft  x ; the 
object  of  thus  supporting  the  bottom  rollers  cd  is  to 
be  able  to  vary  the  distance  between  them  according 
to  the  thickness  of  the  twist  of  tobacco  that  is  being 
lolled.  W hen  the  distance  between  the  rollers  is  fixed, 
the  bearings  are  secured  by  bolts  passing  through 
segmental  slots.  The  solid  top  roller  e revolves  in  centres 
in  sliding  bearings  fitting  in  the  swing-frame  f. 

Fig.  26. 


As  the  bobbin  is  filled,  it  is  removed,  and  replaced  by 
an  empty  one.  The  rope  is  then  unwound,  and  formed 
into  rolls,  by  the  aid  of  a spindle  with  flanges  at  the 
sides,  worked  by  a treadle,  under  a cushioned  weight 
which  squeezes  the  coils  closely  together  as  they  are 
wound.  The  completed  rolls  are  subjected  to  great 
pressuro  in  steam-jacketed  presses,  in  the  samo  way,  and 
with  the  samo  object,  as  the  cakes  or  plugs. 

Cigars. — Cigars  are  composed  of  two  parts,  a core 
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formed  of  pieces  of  leaf  placed  longitudinally,  known  as 
“ fillers,”  and  a covering  formed  of  perfect  leaf,  called  the 
“ wrapper.”  Probably  all  the  best  cigars  are  made  by 
band,  the  only  tools  required  being  a short-bladed  sharp 
knife,  a receptacle  containing  an  emulsion  of  gum,  and  a 
square  wooden  disc  or  “cutting-board.”  A portion  of 
perfect  leaf  is  first  shaped  to  form  the  wrapper  of 
the  cigar ; then  a bunch  of  fillers  is  moulded  in  the  hand, 
and  rolled  up  tightly  in  the  wrapper,  the  taper  end  being 
secured  by  gumming.  Expert  woi'kmen  make  the  cigars 
remarkably  uniform  in  weight  and  shape.  When  made, 
they  are  sorted  according  to  colour,  deftly  trimmed  at  the 
thick  end,  and  placed  in  their  boxes  in  cupboards  heated 
by  gas-stoves  to  finally  dry  or  season  before  being  stored 
for  sale. 

In  America,  machinery  is  introduced  wherever  possible. 
Moulds  for  shaping  the  cigars  are  made  of  hard  wood, 
sometimes  partially  lined  with  tin,  and  of  every  possible 
size  and  form.  A machine  is  made  by  Dubrul  and  Co.,  of 
Cincinnati,  for  working  3 sets  of  moulds  at  once,  2 being 
kept  filled  up  under  pressure  while  the  3rd  is  being  filled, 
or  the  bunches  are  being  rolled  up.  A handy  little 
machine  for  rolling  the  fillers  for  cigars  is  that  known  as 
Ilenneman’s,  made  by  Dubrul  and  Co.  The  demand  for 
scrap- made  cigars,  or  those  manufactured  with  short 
fillers,  has  caused  the  introduction  of  machines  for 
cutting  and  sifting  scrap.  One  made  by  Dubrul  and  Co. 
is  shown  in  Fig.  27.  It  consists  essentially  of  a cy- 
linder formed  of  hoolc-shapod,  double-edged  steel  blades, 
revolving  against  3 series  of  fixed  but  adjustable  steel 
blades,  thus  permitting  tho  size  to  bo  regulated  at  will. 
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Cigarettes. — Cigarettes  consist  of  paper  tubes  filled  with 
cut  tobacco,  with  or  without  an  external  wrapper  of  leaf 
tobacco.  Preference  is  usually  given  to  those  made  by 
hand,  but  machines  have  been  introduced  with  some 


success  for  making  the  commoner  kinds.  A French 
machine  for  making  cigarettes  is  shown  in  Fig.  28. 
Its  work  consists  in  making  the  paper  tubes,  and  filling 
them  with  tobacco.  The  paper,  previously  prepared,  in 
a band  about  3 inches  wide,  is  unrolled  from  the  coil  a by 
means  of  the  carriage  b,  and  cut  off  in  pieces  about  1 inch 
long  for  presentation  to  the  mandrel  c,  temporarily  intro- 
duced into  one  of  the  tubes  of  the  mould-carrier  d.  The 
mandrel  has  a clamp  which  grasps  the  paper  and  rolls  it, 
and,  at  the  moment  when  the  latter  escapes  from  the 
carriage,  its  free  end  is  brought  upon  a rubber  pad 
covered  with  gum,  hidden  in  the  illustration.  Tho  paper 


Fig.  27. 


Fig. 
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tube  is  left  in  the  mould,  tbe  mandrel  being  extracted  by 
means  of  tbe  cam  e ; tbe  mould-carrier  is  then  turned 
^ revolution  by  tbe  cam  /,  a new  tube  comes  into  line, 
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and  the  operation  is  repeated.  When  6 paper  tubes  are 
completed,  the  first  one  is  pushed  by  a small  piston, 
actuated  by  the  cam  g,  upon  the  end  of  the  filling-tube; 
and  immediately  the  rod  h,  actuated  by  the  cam  e,  drives 
into  this  tube  a portion  of  tobacco  already  prepared  in  the 
compressor  i.  In  preparing  the  tobacco,  a workman,  occu- 
pying the  seat  m,  is  necessary  to  dispose  the  material  in 
regular  layers  on  a carrier,  by  which  it  is  transported  into 
the  compressor.  When  the  cigarette-envelope  is  filled, 
the  mould-carrier  again  makes  part  of  a revolution,  and 
the  finished  cigarette  is  pushed  out  of  the  mould  by  the 
rod  k,  also  actuated  by  the  cam  e ; a device  finally  lodges 
tho  cigarettes  in  the  box  l.  One  workman  is  said  to  be 
able  to  turn  out  9600  cigarettes  in  10  hours  by  the  aid 
of  the  machine. 

Snuff. — Snuff  is  entitled  to  the  last  place  in  the  series  of 
tobacco  manufactures,  as  it  is  largely  made  up  of  the  scraps, 
cuttings,  and  rejections  of  the  preceding  processes.  The 
materials  are  chopped  very  fine,  placed  in  heaps  in  warm 
damp  cellars,  “ doctored  ” with  various  flavourings,  left  to 
ferment  for  several  weeks,  and  then  ground  to  powder  in 
edge-runner  mills,  some  kinds  even  undergoing  a slight 
roasting.  When  ground,  the  mass  is  passed  through 
“ mulls,”  wood-lined,  bottomless  bowls,  let  into  a bench, 
where  the  snuff  is  softened  and  rendered  less  powdery 
means  of  pointed  pins,  resembling  domestic  rolling-pins, 
which  slowly  travel  around  the  sides  of  tho  bowls.  Snuff 
represents  a highly  profitable  article  manufactured  from 
materials  that  are  otherwise  useless,  and  depending  for  its 
favour  chiefly  upon  tho  perfumes  and  flavourings  used. 
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Fig.  29. 


Hence  these  last  are  kept  profoundly  secret  by  the 
manufacturer. 

From  refuse  tobacco  wbicb  is  unfit  for  any  other  pur- 
pose, is  made  a decoction  for  washing  sheep  and  destroying 
vermin ; often  the  waste  is  ground  very  fine,  and  used 
by  gardeners,  presumably  to  keep  noxious  insects  away. 

Miscellaneous  Appliances. — The  customary  ingenuity  of 
the  Americans  has  invented  a profusion  of  admirable 
labour-saving  machines  for  almost  all  the  operations  of 
the  tobacco  manufacturer.  A few  of  these  only  can  be 
noticed  in  the  present  article. 

Fig.  29  shows  a portable  resweating-apparatus,  in- 
tended for  darkening  the  colour 
of  tobacco  to  suit  the  dealer’s 
market.  It  measures  4 feet 
long,  3 feet  wide,  and  5 feet 
high,  being  just  large  enough 
for  one  case  (400  lb.)  of  tobacco, 
including  the  case ; it  consists 
of  a water-tank  a,  a pipe  b for 
conducting  the  water  into  the 
metallic  pan  c,  at  the  bottom  of 
the  apparatus,  which  is  heated 

by  gas-jets  d.  The  tobacco  is  introduced  by  the  door  e, 
which  is  fitted  with  a thermomoter.  The  roof  is  sloped  so 
as  to  determine  the  flow  of  the  water  of  condensation.  The 
steaming  occupies  3-5  days,  and  needs  occasional  watching. 
The  apparatus  is  mado  by  C.  S.  Philips  and  Co.,  188 
Pearl  Street,  Now  York. 

I ig.  o0  illustrates  a complicated  machine,  introduced 
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by  C.  C.  Clawson  and  Co.,  of  Raleigh,  N.  Carolina,  for 
putting  up  large  quantities  of  tobacco  in  parcels  of  2 oz. 
upwards.  It  consists  of  a central  table  provided  with 
automatic  scales  for  weighing  out  the  portion ; four  equi- 
distant guides  which  determine  the  form  of  the  package  ; 

Fig.  30. 


a plunger  for  packing,  and  a follower  for  raising  the 
package;  a side-table  carrying  tongs  for  holding  the 
empty  bags;  and  another  to  receive  the  packages,  and 
hold  them  during  tying.  The  hopper  being  supplied 
with  tobacco,  and  the  machine  put  in  motion,  each  form 
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takes  a bag  from  the  tong-table,  and  the  article  having 
been  weighed,  is  carried  to  the  form  by  a shnte,  when  it 
drops  into  the  bag,  is  packed  by  the  plunger,  and  trans- 
ferred to  the  tying-table.  With  2 girls  or  boys,  it  is  said 
to  weigh,  pack,  and  tie  30  bags  a minute. 

The  New  York  Tobacco  Machine  Co.  make  two  forms 
of  machines  for  granulating  tobacco,  chiefly  for  making 
“ Killickinick  ” and  cigarettes,  their  working  capacity 
ranging  from  200  to  2000  lb.  a day.  The  cutting-rollers 
are  covered  with  cross-millings  at  right  angles  to  each 
other,  those  running  lengthwise  being  deep ; the  fixed 
cutters  are  adjustable,  so  that  the  cutting  may  be  either 
coarse  or  fine.  When  working,  the  action  is  like  that  of 
a pair  of  shears,  except  that  the  cross-millings  reduce  the 
strips  to  a granular  state.  Both  stems  and  leaves  may 
be  worked  up.  The  great  advantage  claimed  for  these 
machines  is  that,  though  the  tobacco  should  be  dry,  the 
percentage  of  dust  escaping  is  reduced  to  a nominal  figure. 

A cutting-machine  made  by  the  same  Co.  is  shown  in 
Fig.  31.  It  is  adapted  to  cut  leaf,  stem,  scrap,  plug,  or 
any  form  of  tobacco,  to  any  required  degree  of  fineness, 
turning  out  300—100  lb.  a day.  The  action  is  almost 
precisely  that  of  a chaff-cutter.  The  Co.’s  sifting-machine 
consists  of  an  adjustable  cylindrical  wire  sievo,  with  a 
rattan-broom  screw-roller  revolving  inside.  The  stems 
aro  stripped  and  worked  out  at  one  end,  while  the  re- 
mainder is  broken  up,  and  passed  through  tho  sieve, 
falling  upon  a perforated  tray,  through  which  pass  the 
finest  particles  for  snuff-making.  A machine  largely  used 
in  America  is  tho  stem-roller,  for  crushing  and  flattening 
the  stems  so  that  they  may  bo  used  like  leaveBfor  making 
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cigars.  Great  benefit  is  anticipated  in  the  United  States 
from  the  adaptation  of  Kyerson’s  “ attrition  mill  ” to 
snuff-grinding,  owing  to  the  fact  that  the  pulverization 
is  accomplished  without  the  particles  being  heated  in  the 
least  degree.  Of  cigarette-making  machines,  there  are 
many  kinds ; the  best  are  those  which  deal  with  the 
tobacco  in  a comparatively  dry  state,  thus  preventing 
shrinkage  after  packing. 

Indebtedness  is  acknowledged  to  Hy.  Archer  and  Co., 


Fig.  31. 


thoroughly  representative  works,  and  for  much  informa- 
tion readily  given  concerning  the  manufacture  m this 
country;  to  W.  Jollyman,  of  W.  D.  and  H.  0.  Wills 
London  house,  for  having  revised  these  sheets  before 
going  to  press  ; and  to  Hy.  A.  Forrest,  61  Broadway,  agent 
of  the  New  York  Tobacco  Machine  Co.,  for  valuable 
material  relating  to  American  machines  and  processes. 
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CHAPTER  YI. 

NATURE  AND  PROPERTIES. 

The  active  principle  of  tobacco  is  a volatile,  highly 
poisonous  alkaloid,  called  Nicotine  (C10H14N2).  Although 
green  tobacco-plants  contain  generally  more  nicotine  than 
the  leaves  after  they  have  been  prepared  for  the  market, 
yet  the  odour  is  only  perceptible  after  the  fermentation 
of  the  leaves  has  set  in.  It  has  been  ascertained  that 
young  leaves  2 inches  long  contained  2-8  per  cent.,  and 
leaves  10  J inches  broad  and  16  inches  long,  as  much  as 
5 • 6 per  cent,  of  their  weight  of  nicotine.  The  amount 
increases  as  the  plants  become  ripe,  and  decreases  on 
their  becoming  overripe. 

Though  the  narcotic  effects  of  tobacco  experienced  by 
the  smoker  must  partly  be  attributed  to  nicotine,  it 
cannot  be  said  that  they  are  solely  due  to  it.  It  is  well 
known  that  the  products  of  combustion  of  quite  harmless 
substances  are  often  stupefying.  Good  Syrian  tobacco 
contains  no  nicotine,  yet  smokers  consider  cigars  made 
from  this  tobacco  to  be  strong.  It  is  evident  that  the 
strength  of  a cigar,  as  judged  by  the  smoker,  depends 
greatly  on  the  circumstance  whether  the  tobacco  burns 
well  or  not.  If  it  burns  well,  a greater  amount  of 
nicotine  is  consumed  and  decomposed,  and  less  of  the 
narcotic  products  of  combustion  are  created,  than  when  it 
burns  badly.  Cigars  of  the  latter  description,  containing 
little  nicotine,  are  more  narcotic  in  their  effects  when 
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smoked  than  well  - burning  cigars  containing  much 
nicotine. 

The  amount  of  nicotine  in  tobacco  varies  very  much, 
according  to  the  sort  of  plant,  the  climate,  the  nature  of 
the  soil  in  which  the  plant  grew,  the  treatment  received 
during  its  growth,  and  the  course  adopted  to  prepare  the 
leaf  for  the  market.  Dr.  Nessler  found  that  good  Syrian 
tobacco  contained  no  nicotine,  Havana  tobaccos  between 
0-6  and  2-0  per  cent.,  and  German  tobaccos  between  O' 7 
and  3 3 per  cent.  Schlosing  found  in  French  tobacco 
nearly  8 • 0 per  cent,  of  nicotine.  Fine  tobaccos  contain 
generally  little  or  no  nicotine.  Broughton  found  that 
the  amount  of  nicotine  in  Indian  tobaccos  varies  very 
much.  The  conditions  favourable  to  the  development  of 
nicotine  in  the  plants  are  : — Soil  in  a bad  physical  state, 
strong  nitrogenous  manure,  a dry  atmosphere,  and  pro- 
bably a low  temperature  during  the  growth. 

According  to  Nessler,  green  and  newly-cut  tobacco- 
plants  contain  no  ammonia ; it  is  developed  during  the 
drying  and  fermentation  of  the  leaves,  especially  when 
they  assume  a brown  colour.  Tobacco-leaves,  which  have 
undergone  a strong  fermentation,  contain  more  ammonia 
than  those  slightly  fermented.  Fine  tobaccos  contain 
generally  less  ammonia  than  coarser  ones.  In  various 
smoking-tobaccos,  Nessler  found  : — Havana,  0 • 2 per  cent, 
of  ammonia;  Cuba,  0'3;  Syrian,  0-6;  German,  0-9  per 
cent.  Schlosing  found  Havana  tobacco  to  contain  0 * 8 
per  cent. 

Nitric  acid,  consisting  of  nitrogen  and  oxygen,  is 
formed  in  animal  and  plant  substances  when  decomposed 
under  the  influence  of  atmospheric  air  and  a sufficiently 
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high,  temperature ; whereas  ammonia,  consisting  of  nitro- 
gen and  hydrogen,  is  formed  when  those  substances 
decompose  in  the  absence,  or  nearly  so,  of  atmospheric 
air.  Organic  substances  decomposing  under  the  latter 
condition  emit  an  objectionable  pungent  odour,  which 
must  partly  he  attributed  to  the  formation  of  ammonia. 
Tobacco,  soon  after  harvesting,  commences,  according  to 
the  conditions  under  which  it  is  placed,  one  of  these 
decompositions.  The  extent  of  the  decomposition  the 
tobacco  has  gone  through  may  he  partly  judged  from  the 
colour  the  leaves  have  attained.  If  leaves  he  dried  so 
rapidly  as  to  remain  green,  the  decomposition  is  probably 
confined  to  the  formation  of  carbonic  acid.  A yellow 
colour  indicates  the  formation  of  nitric  acid  ; and  a dark- 
brown  or  black  colour,  that  of  ammonia.  The  conditions 
under  which  nitric  acid  and  ammonia  are  formed  being: 
known,  it  is  possible  to  control  their  development.  When 
the  tobacco  is  hung  far  apart,  so  that  the  air  has  free 
access,  the  formation  of  nitric  acid  will  take  place ; but  if 
the  air  be  excluded  more  or  less,  by  hanging  the  tobacco 
very  close,  or  pressing  it  in  heaps  or  pits,  the  formation 
of  ammonia  is  engendered. 

Nitric  acid  generally  promotes  the  combustion  of  plant 
substances,  by  supplying  a portion  of  the  needed  oxygen, 
and  has  undoubtedly  a similar  effect  in  tobacco;  its  oc- 
currence in  the  tobacco  is  therefore  a desideratum  with 
the  cultivator  and  manufacturer,  and  to  supply  any 
deficiency,  tho  manufacturer  often  resorts  to  impreg- 
nating his  tobacco  with  a solution  of  saltpetre.  From 
this,  however,  it  must  not  be  concluded  that  overy 
tobacco  containing  a large  amount  of  nitric  acid  will 
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necessarily  burn  well.  Schlosing  and  Nessler  have 
shown  that  the  well-burning  of  a tobacco  does  not 
always  correspond  with  a great  amount  of  nitric  acid, 
thus  indicating  that  other  substances  or  other  conditions 
also  atfect  the  combustibility.  The  elfect  of  the  nitric 
acid  will  most  probably  vary  with  the  base  with  which 
it  is  in  combination. 

The  nitrogen  in  the  forms  of  nicotine,  ammonia,  and 
nitric  acid,  constitutes  only  a small  portion  of  the  total 
amount  present  in  tobacco ; by  far  the  greater  portion 
(§— l)  exists  in  the  form  of  albuminoids.  Nessler  found 
that  the  nitrogen  under  this  form  varies  from  2 to  4 per 
cent.,  which  is  equal  to  13-26  per  cent,  of  albuminoids. 
Substances  rich  in  albuminoids  generally  burn  badly, 
and  emit  a pungent  noxious  odour.  On  the  condition 
of  these  albuminoids,  and  on  the  presence  of  other  sub- 
stances, as  nitric  acid,  alkalies,  &c.,  in  the  tobacco,  mostly 
depend  the  burning  qualities  of  the  leaf,  and  the  flavour 
of  a cigar.  The  Eastern  habit  in  smoking,  from  Malaysia, 
Japan  and  China,  through  India,  Persia  and  Turkey,  even 
to  Hungary,  is  to  inhale  the  smoke  into  the  lungs,  and 
natives  of  these  countries  maintain  that  a tobacco  should 
be  of  full  flavour  without  burning  the  throat  or  catching 
the  breath.  Western  nations  do  not  admit  the  smoke 
further  than  the  mouth,  and  therefore  require  a strong, 
rank  flavour. 

Whilst  drying  and  fermenting,  the  tobacco  undergoes 
great  changes.  Some  substances  are  decomposed,  others 
are  newly  formed.  The  highly  complicated  compounds, 
the  albuminoids,  undergo  first  decomposition,  and  in 
doing  so  give  rise  to  more  simple  combinations.  Nitric 
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acid,  ammonia,  and  other  substances  less  known  are 
chiefly,  if  not  entirely,  derived  from  the  products  of  the 
decomposition  of  albuminoids.  The  substances  that 
cause  the  objectionable  pungent  smell  in  tobacco  are 
formed  from  the  broken-up  constituents  of  these  high 
combinations.  The  conditions  under  which  these  bad- 
smelling combinations  originate  are  not  properly  known  ; 
but  it  is  probable  that  they  are  developed  with,  and 
under  the  same  conditions  that  cause  the  formation  of, 
ammonia,  as  the  disagreeable  pungent  flavour  is  found 
generally  in  tobacco  that  has  undergone  fermentation  to 
a great  extent.  It  is  believed  that  the  conditions  that 
favour  the  development  of  nicotine  are  also  conducive 
to  the  formation  of  albuminous  substances  in  the  leaf, 
viz.  fresh  nitrogenous  manure,  bad  physical  state  of  the 
soil,  &c. 

According  to  Nessler,  the  quality  of  tobacco  depends 
to  a great  degree  on  the  amount  of  cellulose  it  contains. 
He  found  that  a good  tobacco  invariably  contained  more 
than  a bad  one,  Havana  yielding  as  much  as  46  per  cent. 
The  fact  that  tobacco  burns  better  after  being  stored  for  a 
time  may  be  partly  due  to  an  increase  of  cellulose 
in  it. 

Every  tobacco  contains  more  or  less  fat,  gum,  ethereal 
oil,  &c.  It  is  not  properly  known  in  what  way  fatty 
matters  affect  the  quality  of  tobacco.  Many  other 
organic  matters  exist  in  tobacco  in  combination  with 
substances  from  which  it  is  most  difficult  to  separate 
them ; they  have  not  as  yet  been  quantitatively  ascer- 
tained, and  are  therefore  little  known.  Most  of  them 
are  only  developed  during  tho  drying  and  fermenting 
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of  the  leaf ; their  presence,  however,  considerably  affects 
the  quality  of  the  tobacco. 

The  amount  of  ash  constituents  in  the  tobacco  is  con- 
siderable, varying  between  16  and  28  per  cent.  There 
cannot  be  said  to  exist  a definite  relation  between  the 
total  amount  of  ash  in  the  tobacco  and  its  quality,  as 
tobaccos  yielding  much  ash  are  sometimes  of  good,  and 
at  other  times  of  bad,  quality  ; a good  tobacco  may  yield 
much  or  little  ash.  The  relative  proportion  in  which 
the  ash  constituents  exist  is,  however,  of  the  greatest 
importance.  It  has  been  ascertained  that  the  presence 
of  some  special  mineral  elements  modify  to  a great 
extent  the  quality  of  the  tobacco.  Of  all  ash  consti- 
tuents, potash  (K20),  more  correctly  speaking  potassium 
carbonate  (K2C03),  affects  the  quality  of  tobacco  in  the 
highest  degree.  Schlosing  has  pointed  out  that  the  good 
burning  qualities  of  a tobacco  depend  on  the  presence  in 
it  of  potash  in  combination  with  a vegetable  acid ; that 
a soil  deficient  in  potash  is  unfit  to  produce  tobacco  of 
good  quality.  Numerous  analyses  have  tended  not  only 
to  corroborate  the  assertion  made  by  Schlosing,  but  to 
demonstrate  also,  that  it  is  not  the  total  amount  of 
potash,  but  the  potash  found  as  a carbonate,  which 
existed  in  the  plant  in  combination  with  a vegetable 
acid,  that  is  the  constituent  chiefly  affecting  the  com- 
bustibility of  a tobacco.  The  complete  analyses  of 
Nessler  have  shown  that,  although  a tobacco  may  contain 
a great  amount  of  potash,  it  does  not  necessarily  follow 
that  the  tobacco  burns  well.  He  found  that  some  German 
tobaccos  contained  more  potash  than  Havana,  although 
the  latter  burned  much  better  than  the  former ; and  that 
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a great  amount  of  potash  did  not  always  indicate  a great 
amount  of  carbonate  of  potash.  Although  tobaccos 
yielding  a great  amount  of  carbonate  of  potash  in  their 
ash  generally  burn  well,  there  may  be  conditions  which 
neutralize  the  good  effect  of  this  combination,  as  a large 
proportion  of  albuminoids.  It  may  therefore  he  said 
that  the  combustibility  of  a tobacco  is  improved  in  pro- 
portion as  its  ash  yields  more  carbonate  of  potash,  other 
conditions  being  equal. 

Among  the  minor  salts,  the  chlorides  deserve  most  at- 
tention. It  has  been  found  that  they  generally  retard  the 
burning  of  tobacco,  and  that  as  they  increase,  carbonate  of 
potash  decreases.  Lime  is  invariably  found  more  or  less 
in  the  ash,  but  it  has  not  been  ascertained  to  what  extent 
its  presence  affects  the  quality  of  the  tobacco ; good 
tobacco  may  contain  much  or  little,  so  that  its  presence  is 
probably  not  of  great  importance.  The  same  may  be  said 
of  soda,  magnesia,  and  phosphoric  acid.  According  to 
Nessler,  their  proportions  may  vary  thus : — Potash, 
1*95-5  per  cent.;  lime,  6 *5-9*  2;  soda,  0-1*63; 
magnesia,  0*12-0*99  ; phosphoric  acid,  0*57-1*39. 

In  connection  with  the  chemistry  of  tobacco,  and  the 
rational  manuring  of  the  crop,  the  name  of  Prof.  S.  W. 
Johnson,  Chemist  to  the  Connecticut  State  Board  of 
Agriculture,  must  be  placed  in  tho  foremost  rank.  In- 
debtedness is  acknowledged  to  Prof.  Johnson  for  a copy 
of  his  valuable  report,  quoted  in  tho  Bibliography  at  the 
end  of  this  work. 

In  November,  1884,  a paper  was  read  by  Dr.  John 
Clark,  on  the  composition  of  tobacco,  boforo  the  Society 
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of  Chemical  Industry,  which  is  sufficiently  interesting  to 
he  quoted  at  length. 

Dr.  Clark  remarks  that  the  “ tobacco  plant  is  very  ex- 
tensively cultivated  in  various  parts  of  the  world,  and 
after  it  has  reached  its  maturity  it  is  cut  and  dried  on 
poles.  When  the  plant  is  in  proper  condition,  the  leaves 
are  stripped  from  the  stalk,  sorted  and  cured,  by  which 
means  they  are  converted  into  the  tobacco  of  commerce. 
The  good  leaves  are  called  ‘ wrappers/  and  the  infirm  or 
defective  ones,  which  are  separated  from  the  others,  are 
called  ‘ mediums  and  fillers.’  The  term  ‘ strips  ’ is 
applied  to  tobacco  leaves,  from  which  20  to  25  per  cent,  of 
the  stem  or  midrib  has  been  removed  to  suit  the  require- 
ments of  manufacturers  in  this  country  more  especially. 
Tobacco  is  largely  imported  into  the  United  Kingdom, 
partly  in  the  manufactured  state,  but  principally  in  the 
unmanufactured  or  leaf  form. 

“ Through  the  kindness  of  a well-known  firm  of  tobacco 
manufacturers,  I have  been  furnished  with  authentic 
samples  of  the  principal  varieties  of  leaf  tobacco,  imported 
into  this  country,  and  the  accompanying  table  gives  the 
proportions  of  mineral  matter  or  ash,  alkaline  salts,  and 
sand,  which  these  contain.  For  the  sake  of  comparison 
the  results  are  all  stated  in  the  dry  tobacco,  and  in  order 
to  ensure  greater  accuracy,  the  analysis  was,  in  each  case, 
made  with  several  leaves,  which  were  separated  into 
laminae  and  stem,  and  the  whole  of  each  incinerated. 
The  difference  in  the  composition  of  the  laminae  and  the 
stom  is  very  marked,  especially  as  regards  alkaline  salts, 
and  is  of  importance  more  especially  to  the  snuff 
manufacturer. 


Composition  of  Various  Kinds  of  Leaf  Tobacco. 
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Average 

of 

Whole  Leaf, 
per  cent. 

Average 

of 

Lamina;, 
per  cent. 

Average 

of 

Stem, 
per  cent. 

Ash  or  Inorganic  

20-32 

19-21 

21-92 

Aik.  Salts 

647 

4-98 

11-41 

Sand  

2-48 

2-86 

1-15 

“ The  unmanufactured  tobacco  which  is  imported  into 
this  country,  is  converted  into  roll  or  spun  tobacco,  cut  to- 
bacco and  cigars,  and  the  refuse  is  used  for  making  snuff. 
Eoll  tobacco  is  the  staple  manufacture  in  Scotland  and 
Ireland,  and  cut  tobacco  the  staple  article  in  England. 

“ In  the  manufacture  of  roll  tobacco,  the  leaves  are 
moistened  with  water,  spun  into  various  sizes  of  twist, 
made  up  into  rolls,  and  pressed.  The  liquid  or  juice 
which  exudes  under  pressure  is  used  as  a sheep  dip.  Cut 
tobacco  is  made  by  moistening  the  leaves,  cutting  them 
into  the  desired  size,  and  drying  on  plates.  Sometimes 
it  is  made  into  cakes  in  the  first  instance,  and  afterwards 
cut. 

“ When  we  compare  the  composition  of  roll  and  cut 
tobaccos  with  that  of  the  leaf  from  which  they  are 
made,  we  find  that  the  difference  lies  almost  entirely  in 
the  amount  of  moisture,  and  as  manufacturers  are  not 
allowed  to  add  anything  but  water  and  a little  oil  to 
tobacco,  you  will  not  err  very  much  in  assuming  that  as 
a rule  the  cheapest  qualities  of  roll  and  cut  tobaccos 
contain  most  water.  Thus  in  15  samples  of  the  cheapest 
roll  tobacco  I found  an  average  of  41-66  per  cent,  of 
water. 

“The  lowest  qualities  of  cut  tobacco,  such  as  aro 
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largely  manufactured  and  consumed  in  England,  con- 
tain as  much  water  as  the  cheapest  roll  tobacco,  whereas 
the  finer  qualities  of  cut  tobacco  contain  as  a rule  from 
14  to  22  per  cent.  Cigars,  even  the  cheapest,  are  com- 
paratively dry,  and  contain,  as  a rule,  only  from  10  to  12 
per  cent,  of  water. 

“ The  difference  in  cheap  cigars  is  due  chiefly  to  the 
weight  of  the  material,  but  also  to  the  quality  of  the 
tobacco  and  the  labour,  machinery  being  used  in  the 
manufacture  of  the  lower  qualities,  whereas  the  higher 
qualities  are  nearly  all  hand  made. 

“ The  large  quantity  of  water  contained  in  the  cheapest 
tobacco,  and  which  frequently  amounts  to  about  50  per 
cent.,  is  not,  in  my  opinion,  introduced  to  please  the 
palate  of  the  working  man,  but  simply  on  account  of  the 
keen  competition  between  rival  manufacturers,  and  the 
low  price  at  which  tobacco  is  sold ; and  in  the  interest 
both  of  the  working  classes  and  of  tobacco  manufacturers 
themselves,  I think  it  is  very  desirable  that  some  limit 
should  be  placed  to  the  amount  of  water  which  may  be 
sold  as  tobacco. 

“ Snuff. — I stated  that  the  refuse  tobacco  was  employed 
in  the  manufacture  of  snuff.  This  refuse  consists  of 
stems,  tobacco  smalls,  and  sweepings.  These  are  mois- 
tened with  water,  subjected  to  a process  of  fermentation, 
which  lasts  from  about  six  weeks  to  two  months,  then 
ground,  mixed  with  alkaline  salts  to  preserve  the  snuff, 
and  flavoured  when  desired.  Nothing  is  allowed  to  be 
added  to  snuff  except  the  carbonates,  chlorides,  and  sul- 
phates of  potash  and  soda,  and  carbonate  of  ammonia. 
It  is  also  provided  by  Act  of  Parliament  that  any  snuff 
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found  to  contain,  after  being  dried  at  212°  F.,  more  than 
26  per  cent,  of  such  salts,  including  those  naturally  in 
the  tobacco,  will  be  liable  to  forfeiture  and  a penalty  of 
50Z.  From  my  table  of  analyses  you  will  observe  that 
not  only  does  the  proportion  of  alkaline  salts  vary  in 
different  tobaccos,  but  the  stem  contains  a much  larger 
proportion  than  the  leaf.  On  this  account  it  is  necessary 
that  the  snuff  manufacturer  should  know  the  quantity  of 
alkaline  salts  in  his  snuff  material,  in  order  to  obtain  an 
article  of  uniform  composition.  Some  manufacturers  go 
by  rule  of  thumb,  and  in  attempting  to  work  close  to  the 
legal  limit,  they  run  a serious  risk  of  unintentionally 
incurring  the  penalty.  As  a matter  of  fact,  three  samples 
of  snuff,  in  1883,  were  condemned  by  the  Somerset  House 
authorities  because  they  contained  an  excessive  propor- 
tion of  alkaline  salts,  and  the  manufacturers  were 
prosecuted.  The  more  intelligent  of  the  snuff  manu- 
facturers, however,  analyse  their  snuff  material,  and  are 
thus  able  to  keep  within  the  legal  limit. 

“ The  principal  alkaline  salts  which  are  added  to  snuff 
are  chloride  of  sodium  or  common  salt,  carbonate  of 
potash,  and  carbonate  of  ammonia,  all  of  which  are 
allowed  by  Act  of  Parliament,  and  therefore  no  exception 
can  be  taken  to  their  addition,  so  long  as  the  total 
quantity  does  not  exceed  26  per  cent,  in  the  dry  snuff. 
In  addition  to  alkaline  salts,  snuffs  usually  contain  from 
25  to  45  per  cent,  of  water,  with  the  exception  of  a kind 
of  snuff  called  ‘High  Toast  or  Irish  Blackguard,’  which 
is  very  dry  and  contains  from  5 to  8 per  cent.  Sometimes 
they  also  contain  a considerable  quantity  of  sand.  In  the 
several  hundred  samples  of  snuff  which  I have  had  occa- 
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sion  to  examine  for  different  manufacturers  the  average 
quantity  of  sand  was  about  5 per  cent,  in  the  dry  snuff, 
and  sometimes  fell  as  low  as  a half  per  cent.,  but  in  many 
samples  the  quantity  exceeded  10  per  cent.,  and  in  one  case 
I found  as  much  as  30  • 94  per  cent,  of  sand  in  the  dry 
snuff.  The  greater  part  of  this  sand  is  probably  derived 
from  the  sweepings  of  tobacco,  on  which  duty  has  been 
paid,  and  I have  no  doubt  the  snuff  manufacturer  con- 
siders himself  justified  in  selling  it  as  snuff.  But  it 
appears  to  me  to  be  very  desirable  in  the  interest  of 
snuffers,  that  some  limit  should  be  placed  on  the  quantity 
of  sand  which  may  be  sold  as  snuff : more  especially  as 
the  particles  of  sand  are  frequently  very  sharp,  and  have  a 
tendency  to  produce  inflammation  of  the  mucous  membrane 
of  the  nose,  and  it  is  to  this,  probably,  that  we  owe  the 
popular  notion  that  snuff  is  sometimes  mixed  with  ground 
glass  to  give  it  additional  piquancy. 

“ When  from  any  cause  snuff  is  spoiled,  the  manufac- 
turer may  export  it,  and  obtain  a drawback  of  3s.  Id. 
per  lb.  on  the  real  tobacco  which  it  contains. 

“ The  Government  standard  for  tobacco  is  a§  follows : 


“ This  is  equal  to  18  per  cont.  of  ash  or  inorganic 
matter  in  the  dry  tobacco.  This  standard  is  in  my 
opinion  too  high,  as  the  average  percentage  of  inorganic 
or  ash  in  the  dry  leaf  tobaccos  which  I have  examined  is 


Organic  matter 

Inorganic 

Water 


Per  cent. 

70-52 

15-48 

14-00 


100-00 
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20  *32,  and  the  stem  from  which  snuff  is  largely  made 
contains  still  more.  The  result  is  that  the  tobacco  manu- 
facturer not  only  loses  the  value  of  the  tobacco  over  and 
above  the  duty,  but  also  a part  of  the  duty  which  he  has 
paid.  This  matter  concerns  the  tobacco  manufacturer 
alone,  but  I would  point  out  that  the  authorities  in 
Somerset  House  in  fixing  such  a high  standard  for  tobacco 
are  benefiting  the  public  at  the  expense  of  the  manufac- 
turer, whereas  in  the  case  of  milk  the  low  standard  which 
they  employ  is  a loss  to  the  public  and  gain  to  the 
dishonest  dealer.” 
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It  is  said  that  in  Thuringia,  over  1000  tons  yearly 
of  dried  beetroot-leaves  are  passed  off  as  tobacco.  These 
leaves,  and  those  of  chicory  and  cabbage,  are  similarly 
employed  in  Magdeburg  and  the  Palatinate.  Many  of  the 
Vevey  cigars  of  S.  Germany  are  entirely  composed  of 
cabbage-  and  beetroot-leaves  which  have  been  steeped 
in  tobacco-water  for  a long  time.  Other  leaves,  such 
as  rhubarb,  dock,  burdock,  and  coltsfoot  are  also  used. 
These  are  all  principally  for  cigars.  For  smoking- 
tobacco,  chamomile  flowers,  exhausted  in  water,  then 
dyed  and  sweetened  with  logwood  and  liquorice,  and 
dried,  have  been  mixed  with  tobacco  in  such  proportions 
as  70-80  per  cent.  In  America,  a specially-prepared 
brown  paper,  saturated  with  the  juice  expressed  from 
tobacco-stems  and  other  refuse,  is  most  extensively 
used,  not  only  for  the  “ wrappers  ” of  cigars,  but  also  for 
“filling.”  Various  ground  woods,  starches,  meals,  and 
pigments  are  introduced  into  snuff-. 

A New  York  paper  mentions  that  a great  quantity 
of  brown  straw  paper  lately  reached  Havana,  which 
was  to  be  employed  in  the  manufacture  of  Havana 
cigars.  Straw  paper  impregnated  with  the  juice  of 
tobacco  stalks  is  wound  up  with  tho  loaf  in  such  a 
way  that  it  is  often  impossible  to  detect  tho  adultera- 
tion. Dr.  Jacobson,  writing  in  tho  Industrie  Blatter, 
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remarks  tliat  there  is  no  difficulty  in  escaping  detection, 
if  the  paper  he  specially  prepared  for  the  purpose  out 
of  suitable  raw  materials.  It  has  long  been  known  that 
cigar  paper  soaked  in  a solution  of  soluble  glass  gives 
forth  no  smell  of  paper  on  being  burnt. 

Patent  No.  210,538,  issued  from  the  United  States 
Patent  Office,  December  3,  1878,  states  the  ingredients 
of  a “ substitute  ” to  be — spikenard,  red  clover,  hyssop, 
hops,  slippery-elm  bark,  tarred  rope,  pennyroyal,  mullein 
leaves,  kinnikinic,  wild  cherry  bark,  and  ginseng.  This 
is  an  ingenious  combination  intended  to  approach  in 
effect,  appearance,  and  aroma,  tobacco ; and  in  so  far 
it  might  be  said  to  be  a success:  as  mullein  leaves  are 
reputed  to  be  feebly  narcotic,  hops  are  known  to  possess 
anodyne  properties,  clover  and  hyssop  are  pectoral  in 
effect,  and  slippery-elm  febrifuge.  Ginseng  is  aromatic 
and  pungent,  and  has  a great  reputation'  among  the 
Chinese  as  a stimulant  and  restorative.  The  tarred  rope, 
we  presume,  is  intended  to  add  to  the  pj^rognostic  value 
of  the  mixture.  The  great  point  in  selecting  material  for 
the  fabrication  of  a mixture  of  this  description  is  to  get 
leaves  containing  a fair  percentage  of  nitrate  of  potass,  as 
does  tobacco ; on  this  depends  its  pyfoghosCic  value, 
and  that,  next  to  aroma,  is  everything. 

“ Tobacco,  like  those  who  smoke  it,  is  credited  with 
many  sins  of  which  it  is  guiltless.  The  ‘ loss  of  health  ’ 
so  often  laid  at  its  door  is  probably  duo  in  many  instances 
not  to  tobacco  itself,  but  to  somo  villainous  compound 
bearing  its  name.  A story  told  by  the  principal  of  the 
laboratory  of  the  Inland  Kevenue  Department  in  his 
report  for  the  past  year  shows  how  easily  this  may 
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happen.  The  supervisor  at  Birmingham,  observing  that 
an  article  was  being  sold  at  a very  cheap  rate  in  packets, 
under  the  name  of  ‘ smoking  mixture,’  sent  a sample 
to  the  Inland  Revenue  laboratory  for  examination,  and  it 
being  found  to  contain  a large  proportion  of  vegetable 
matter  resembling  the  broken-up  heads  of  camomile 
flowers,  further  inquiry  led  to  the  discovery  of  the  manu- 
factory. The  process  of  manufacture  consisted  in 
exhausting  the  bitter  principle  of  camomile  flower-heads 
with  water,  and  then  dyeing  and  sweetening  them  with  a 
solution  of  logwood  and  liquorice,  which  brought  them, 
when  dried,  somewhat  to  the  colour  of  tobacco.  The 
heads,  when  broken  up,  were  then  mixed  with  from  20  to 
30  per  cent,  of  cut  tobacco,  according  to  the  price  at 
which  the  mixture  was  to  be  sold.  The  mixture  was 
supplied  to  retailers  in  packets  labelled  ‘ The  New 
Smoking  Mixture,  Analysed  and  Approved,’  and  as 
agencies  had  already  been  established  in  several  towns, 
an  extensive  trade  would  no  doubt  soon  have  arisen  had 
.the  manufactory  not  been  suppressed  at  an  early  stage 
of  its  existence.” 

The  United  States  Consul  at  Smyrna  puts  the  following- 
statement  in  his  report  of  January  15,  1883. 

Since  tho  establishment  of  the  tobacco  monopoly  in 
Turkey,  snuff  may  be  said  to  be  one  of  the  several  articles 
that  undergo  tho  most  unscrupulous  adultoration.  Owing 
to  the  high  amount  of  duties  imposed  on  tobacco  by  tho 
Turkish  Government,  and  tho  largo  profits  licensed 
manufacturers  expect  to  make  on  the  samo,  the  poorer 
classes  cannot  afford  to  use  tho  products  of  doubtful 
purity  coming  from  the  factories,  and  so  are  altogether 
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at  the  mercy  of  the  clandestine  manufacturer  and  retailer, 
who,  in  order  to  make  the  most  he  can  of  his  vile  industry, 
adulterates  his  snuff  to  such  an  extent  that  it  can  he  safely 
said  that  his  products  contain  on  an  average  from  60 
to  70  per  cent,  of  inferior  Persian  tobacco  (tumbeki), 
fragments  of  country  tobacco  leaf,  and  tobacco  of  cigar- 
ettes picked  up  in  the  streets  by  beggars,  the  30  to  40  per 
cent,  consisting  of  walnut  sawdust,  terra  umbra,  fine  sifted 
sand,  and  scum  of  lead  (lead  oxide),  covered  with  inferior 
black  writing-ink. 

The  snuff  is  manufactured  in  Smyrna,  as  follows  : 

The  conscientious  manufacturer  uses  Persian  hookah 
tobacco  (tumbeki)  and  the  fragments  of  country  tobacco 
leaf  coloured  with  black  ink.  These  tobaccos,  ground  as 
fine  as  possible  and  mixed  with  grape  molasses,  are  put  in 
a covered  barrel  to  ferment.  Two  or  three  days  later  the 
snuff  is  taken  out  and  spread  in  the  sun  to  dry  partly,  and 
then  rubbed  with  the  hands  and  passed  through  iron  wire 
sieves  to  be  granulated. 

The  product  is  afterwards  scented  with  powdered  orris 
root,  tonka  beans,  and  geranium  oil ; the  superior  qualities 
are  scented  with  essences  of  roses  and  jessamine  and  put 
up  in  packages. 

The  adulterated  article  is  manufactured  in  the  same 
manner  with  the  addition  of  the  above-named  substances. 

The  only  persons  using  genuine  snuff  in  this  city  are 
the  Catholic  priests,  who  import  it  directly  from  France, 
Italy,  Sp'iin  and  Holland,  and  enjoy  the  privilege  of  paying 
no  custom-house  duties. 
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A comparison  of  the  taxation  of  the  chief  nations  of  the 
world  for  the  consumption  of  tobacco  has  been  published 
in  the  Imperial  Statistics  of  Germany.  Of  the  countries 
where  the  sale  is  a Government  monopoly,  France  last 
year  stood  first,  the  gross  duty,  with  profits,  amounting  to 
7s.  1 \d.  per  head  of  the  population  annually,  the  net 
revenue  from  the  article  being  5s.  8 \d.  per  head.  In 
Austria  the  gross  was  5s.  5 |d.,  the  net,  3s.  5 d. ; in 
Hungary,  the  gross  3s.  3 ^d.,  the  net  Is.  Id. ; in  Italy,  the 
gross  3s.  lid.,  and  the  net  2s.  8 \d.  In  Great  Britain,  the 
duty  and  licenses  brought  in  4s.  lOfd.  per  head  of  the 
population  for  the  year,  and  in  the  United  States  4s.  4 \d. 
In  Germany,  on  the  other  hand,  where  the  duty  was  very 
light,  the  average  was  no  more  than  7 fd.  per  head  of  the 
population. 

The  duties  on  unmanufactured  tobacco  are  3s.  6d.  a lb. 
when  it  contains  10  per  cent,  or  more  of  moisture ; 3s.  lOeif. 
a lb.  when  it  contains  less  than  10  per  cent,  of  moisture. 
Snuff  containing  no  more  than  13  per  cent,  of  moisture, 
4s.  lOd.  a lb. ; 13  per  cent,  and  upwards,  4s.  Id.  a lb. 
Cigars  pay  5s.  6<Z.  a lb.  Cavendish  of  foreign  manufacture 
pays  4s.  lOd.  a lb. ; that  manufactured  in  bond,  4s.  id. 
Other  sorts,  including  cigarettes,  pay  4s.  id.  a lb. 

The  approximate  relativo  values  in  the  London  market 
are  as  follows: — Maryland,  fine  yellow,  lino,  and  good 
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coloured,  7-9 ^d.  a lb. ; colory,  5-7 d.  ; light-brown  and 
leafy,  5-7 ^d. ; ordinary  and  brown,  4-4 \d.  Virginia  : 

Fine  Irish  and  Scotch  spinners,  7-10cZ. ; good  and 
middling,  ordinary  light  and  dry,  6-10 d. ; fine  black 
sweet  scent,  and  middling  do.,  6^-7 ^d. ; part  blacks, 
5 -6d. ; ordinary  and  heated,  3-5 d. ; mixed  parcels,  ordi- 
nary and  good,  middling  and  fine,  5^-6 ^d. ; stripped  leaf, 
4cZ.-ls.  Kentucky:  fine  long  light  leaf,  7-11  d. ; good  to 
middling  do.,  5^-7 ^d.  ; fine  and  middling  blacks,  6-8eZ. ; 
ordinary  and  mixed,  2-5 d. ; stripped  leaf,  fine,  light  leafy, 
middling  and  ordinary,  4^-11  d.  Negrohead,  llcZ.-ls.  6 d. 
Cavendish,  4JcZ.-ls.  Amersfort  and  German,  2|d!.-ls.  6<Z. 
St.  Domingo,  5-7 \d.  Havana,  Cuba,  and  Yara,  Is.  2d. -6s. 
Turkish  and  Greek,  2J-9 d.  E.  India,  Japan,  and  China, 
2-9 d.  Java,  5d.-2s.  Colombia  (New  Granada),  5<Z.-2s.  6d. 
Manilla,  8J.-4s.  Manilla  cheroots,  4s.-7s.  6d.  Havana 
cigars,  5-40s. 

Imports,  Duties,  and  Values. — Our  imports  of  tobacco  in 
1879  were  as  follows: — 

(a)  Unmanufactured:  From  United  States,  25,743,880 
lb.,  value  682,253/!. ; Holland,  6,215,930  lb.,  266,109Z. ; 
China,  1,444,192  lb.,  36,265 1. ; Turkey,  1,214,319  lb., 
62,6211. ; Japan,  805,928  lb.,  24,003Z. ; France,  651,350  lb., 
14,585Z. ; Belgium,  515,009  lb.,  15.501Z.;  Argentine 
Republic,  470,309  lb.,  10,870Z. ; Germany,  426,139  lb., 
25,602Z. ; Straits  Settlements,  267,258  lb.,  29,718Z. ; Bri- 
tish India,  246,305  lb.,  3605Z. ; New  Granada,  241,638 
lb.,  9621Z. ; Canada,  121,920  lb.,  3473Z. ; other  countries, 
497,043  lb.,  14,256Z. ; total,  38,861,220  lb.,  1,165,488Z. 

(5)  Snuff:  From  all  countries,  7719  lb.,  value  92Z. 

(c)  Cigars : From  Spanish  W.  Indies,  495,518  lb., 
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value  494,974Z. ; Germany,  150,460  lb.,  46,318Z. ; Holland, 
116,218  lb.,  31,348Z. ; Philippines,  80,199  lb.,  21,738Z. ; 
France,  73,348  lb.,  24,071  Z.  ; Straits  Settlements,  51,191 
lb.,  13,822Z. ; China,  48,762  lb.,  11,240Z. ; Belgium,  46,536 
lb.,  14,211Z. ; British  India,  33,208  lb.,  10,898Z.  ; United 
States,  14,625  lb.,  5461Z. ; other  countries,  43,978  lb., 
19.184Z. ; total,  1,154,043  lb.,  693,265Z. 

(<Z)  Cavendish  or  Negrohead : From  United  States, 
2,247,557  lb.,  value  84,422Z. ; other  countries,  45,052  lb., 
1964Z. ; total,  2,292,609  lb.,  86,386Z. 

(e)  Cavendish,  manufactured  in  bond : 33,069  lb.,  7126Z. 

(/)  Other  sorts,  including  cigarettes : From  United 
States,  52,206  lb.,  value  7999Z. ; Holland,  25,273  lb., 
1372Z. ; Channel  Islands,  15,470  lb.,  1279Z. ; Germany, 
14,474  lb.,  4472Z. ; France,  9497  lb.,  2368Z. ; Belgium, 
7939  lb.,  2086Z. ; other  countries,  12,328  lb.,  3845Z. ; total, 
137,187  lb.,  23,421Z. 

Following  are  statistics  of  the  imports  of  tobacco  for  the 
year  1884,  being  the  latest  available. 


Unmanufactured  Tobacco. 


From  Germany  

„ Holland  

„ Belgium  

„ France 

„ Spain 

„ Malta 

„ Turkey 

„ Algeria 

„ British  East  Indies  .. 

„ Philippine  Islands 

Carried  forward 


Quantity. 

Value. 

lb. 

£ 

1,404,350 

57,435 

5,728,744 

240,795 

290,803 

10,994 

733,207 

23,975 

1,205,347 

24,370 

81,020 

1,160 

1,114,143 

46,545 

85,580 

3,081 

918,000 

11,082 

45,989 

3,785 

11,736,315 

429,222 

T 
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Unmanufactured  Tobacco— continued. 


Quantity. 

Value. 

Ib. 

£ 

Brought  forward  .. 

11,736,315 

429,222 

From  China  and  Hong  Kong  

1,813,221 

63,566 

„ Japan  

1,876,787 

46,081 

„ British  North  America  

160,056 

5,188 

„ United  States  of  America 

37,186,980 

1,183,102 

„ Spanish  West  India  Islands 

361,095 

17,972 

„ United  States  of  Colombia 

122,570 

3,589 

„ Ecuador  

76,642 

2,085 

„ Argentine  Republic  ..  

131,013 

2,970 

„ Other  Countries 

76,728 

2,476 

Total  

53,530,407 

1,756,251 

Cigars. 


From  Denmark  

„ Germany  

„ Holland  ..  

„ Belgium  

„ Channel  Islands 

„ France 

„ Gibraltar  ..  ..  

„ Malta 

„ Greece t 

„ British  Possessions  in  South  Africa 

„ British  East  Indies  

„ Philippine  Islands  ..  .. 

„ China  and  Hong  Kong 

„ Australasia 

„ United  States  of  America.. 

„ British  West  Indies  and  Guiana 
„ Spanish  West  India  Islands 
„ Danish  West  India  Islands 

„ Mexico .. 

„ United  States  of  Colombia 

„ Brazil  ..  

„ Other  Countries 


Quantity. 

Value. 

lb. 

£ 

2,349 

1,243 

151,650 

46,512 

78,471 

22,231 

109,388 

32,789 

2,501 

1,645 

49,313 

24,061 

1,437 

982 

1,008 

390 

1,750 

600 

1,615 

687 

188,354 

45,218 

201,652 

56,208 

25,659 

6,242 

3,740 

883 

166,740 

98,510 

2,313 

1,19S 

467,315 

453,610 

2,448 

1,519 

59,727 

37,249 

1,004 

686 

4,519 

2,089 

4,127 

2,008 

1,527,080 

836,560 

Total 
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Cavendish  oe  Negrohead. 


Quantity. 

Value. 

From  Channel  Islands 

„ British  North  America 
„ United  States  of  America  . . 
„ British  West  India  Islands 
„ Other  Countries 

• . . 

lb. 

78,569 

64,910 

1,243,720 

16,332 

32,315 

£ 

5,156 

3,244 

59,780 

2,764 

1,646 

Total  

1,435,846 

72,590 

Snuff. 


Quantity. 

Value. 

lb. 

£ 

From  Brazil 

4,099 

830 

„ Other  Countries 

96 

24 

Total  

4,195 

854 

Othee  Manufactueed  Tobacco. 


From  Germany  

,,  Holland  

» Belgium  

» Franco 

,,  Malta 

„ Turkey 

„ Egypt  

,,  Algeria 

» United  States  of  America.. 
„ Spanish  West  India  Islands 
„ Other  Countries  . . 


Total 


Quantity. 


lb. 

9,993 

20,G57 

7,740 

17,985 

5,968 

5,444 

31,002 

0,410 

76,472 

0,259 

9,025 

198,215 


Value. 


£ 

2,920 

1,173 

1,010 

2,818 

1,592 

1,074 

13,300 

1,580 

20,039 

805 

1,908 

49,551 
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Austro-Hungary,  141 
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Quincunx  planting,  52 
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Removing  superfluous  leaves,  62, 
65 
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Ripening,  61 
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10 
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Rotation  for  tobacco  soils,  29-31 
Roumanian  tobacco,  192 
Russian  tobacco,  192 
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13 
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in  tobacco,  259 

Sandy  bottoms  for  tobacco  grow- 
ing, 9 

San  Salvador  tobacco,  192 
Saving  seed,  37 
Scaffolding  for  tobacco,  75 


Seed,  37 

beds,  38-48 

, area  of,  39 

, preparing,  38, 41, 43, 44 

, protecting  from  fowls, 

46 

5 frost,  43,  47 

, shade  frames  for,  48 

, shelter  for,  38 

, situation  for,  38 

, soil  for,  38 

, time  for  sowing,  41 

Seedlings,  hot-bed  for,  44 

, planting  out,  50-4 

, thinning  out,  40,  48 

, top-dressing,  41 

, watering,  40 

, weeding,  40,  46 

Seed  required  for  an  acre,  39 

, sowing,  39,  45 

Servian  tobacco,  192 
Setting  out  plants,  50-4 
Shade  frames  for  seed-beds,  4S 
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gathered,  68 
Shelter  for  nurseries,  38 
Sheltering  tobacco  from  wind,  10 

lands  with  corn,  65 

Shiraz  tobacco,  3 
Signs  of  ripening,  72 
Situation  for  nurseries,  38 

plantations,  10 

Sizes  of  tobacco  bams,  90 
Snuff,  248,  263 

tobacco,  61 

Soil  for  nurseries,  38 

plantations,  8-10 

Sorting  tobacco,  109-21 

for  use,  232 

Sort  of  tobacco  to  grow,  31-7 
Sorts  of  tobacco  growh  in 
America,  33-7 
Sowing  seed,  39,  45 
Spanish  tobacco.  37,  192 
Spearing  tobacco,  72 
Species  of  tobacco,  1-3 
Splitting  tobacco,  72 
Sponging  the  leaves,  119 
Stacking  gathered  tobacco  leaves, 
67 

Straw  mat  for  keeping  frost  off,  47 
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Stripping  tobacco,  104-9 

for  use,  232 

Substitutes  for  tobacco,  267-70 
Suckering  plants,  60-6 
Sumatran  tobacco,  193-205 
Sun-curing  shed,  83 

drying  cut  tobacco  leaves, 

68 

Sweating  tobacco,  121-5 

Tauari  wrappers,  143 
Temporary  hanging  for  tobacco, 
68 

Teymbeki,  179-91 
Thinning  out  seedlings,  40,  48 
Time  for  harvesting  tobacco,  69 

topping,  60,  61,  63 

of  day  for  cutting  tobacco, 

77 

required  for  curing,  92 

Tobacco  horse,  72 

plant,  1-6 

Top-dressing  seedlings,  41 
Topping  plants,  60-6 
Tumbeki,  178-91 
Turkeys  as  grub-eaters,  55 
Turkish  tobacco,  2,  3,  205-10 
Twist  tobacco,  236-44 
Tying  tobacco  for  hanging,  97 


United  States  tobacco,  210-22 
Use  of  tobacco,  231-52 

Y a lues  of  tobaccos,  271 
Varieties  of  tobacco,  1-3 
Venezuelan  tobacco,  222 
Ventilating  drying-sheds,  88 
Virginian  tobacco,  2,  34-7 

AY ashing  tobacco  when  sorting, 
117 

W atering  plants  when  setting  out, 
51 

■ seedlings,  40 

Water  in  tobacco,  262 
Weeding  seedlings,  40,  46 
Weighing  and  packing  machine, 
250 

West  Indian  tobacco,  223-30 
Windrowing  tobacco,  124 
Wind  shelter  for  tobacco,  10 
Wood-ashes  as  tobacco  manure, 
14 

Worms,  destroying,  55-60 
Yellow  prior  tobacco,  37 
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Algebra. — Algebra  Self-Taught.  By  W.  P.  Higgs, 

M.A.,  D.Sc.,  LL.D.,  Assoc.  Inst  C.E.,  Author  of  ‘A  Handbook  of  the 
Differential  Calculus,’  etc.  Second  edition,  crown  8vo,  cloth,  2s.  6d. 

Contents : 

Symbols  and  the  Signs  of  Operation — The  Equation  and  the  Unknown  Quantity — 
Positive  and  Negative  Quantities — Multiplication — Involution — Exponents — Negative  Expo- 
nents— Roots,  and  the  Use  of  Exponents  as  Logarithms — Logarithms — Tables  of  Logarithms 
and  Proportionate  Parts  — Transformation  of  System  of  Logarithms  — Common  Uses  of 
Common  Logarithms — Compound  Multiplication  and  the  Binomial  Theorem — Division, 
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Architects’  Handbook. — A Handbook  of  For- 
mula:, Tables  and  Memoranda,  for  A rchitectural  Surveyors  and  others 
engaged  in  Building.  By  J.  T.  Hurst,  C.E.  Fourteenth  edition,  royal 
32mo,  roan,  Sr. 

"It  is  no  disparagement  to  the  many  excellent  publications  we  refer  to,  to  say  that  in  our 
opinion  this  little  pocket-book  of  Hurst’s  is  the  very  best  of  them  all,  without  any  exception. 
It  would  be  useless  to  attempt  a recapitulation  of  the  contents,  for  it  appears  to  contain  almost 
everything  that  anyone  connected  with  building  could  require,  and,  best  of  all,  made  up  in  a 
compact  form  for  carrying  in  the  pocket,  measuring  only  5 in.  by  3 in.,  and  about  I in.  thick, 
in  a limp  cover.  We  congratulate  the  author  on  the  success  of  his  laborious  and  practically 
compiled  little  book,  which  has  received  unqualified  and  deserved  praise  from  every  profes- 
sional person  to  whom  we  have  shown  it.” — The  Dublin  Builder. 

Architecture. — Town  and  Country  Mansions  and 

Suburban  Houses,  with  Notes  on  the  Sanitary  and  Artistic  Construction 
of  Houses,  illustrated  by  30  plates,  containing  Plans,  Elevations,  Per- 
spectives, and  Interior  Views  of  Executed  Works  in  the  Queen  Anne, 
Classic,  Old  English,  Adams,  Jacobean,  Louis  XVI„  and  other  Styles. 
By  William  Young,  Author  of  ‘ Picturesque  Architectural  Studies.' 
Imp.  4to,  cloth,  ior.  6 d. 
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Architecture. — The  Seven  Periods  of  English 

Architecture,  defined  and  illustrated.  By  Edmund  Sharpe,  M.A., 
Architect.  20  steel  engravings  and  7 woodcuts,  third  edition,  royal  8vo, 
cloth,  12 s.  6d. 

Assaying. — The  Assayed s Manual : an  Abridged 

Treatise  on  the  Docimastic  Examination  of  Ores  and  Furnace  and  other 
Artificial  Products.  By  Bruno  Kerl.  Translated  by  W.  T.  Brannt. 
With  65  illustrations.  8vo,  cloth,  12s.  6d. 

Baths. — The  Turkish  Bath : its  Design  and  Con- 
struction for  Public  and  Commercial  Purposes.  By  R.  O.  Allsop, 
Architect.  With  plans  and  sections.  8vo,  cloth,  6s. 

Blasting. — Rock  Blasting : a Practical  Treatise  on 

the  means  employed  in  Blasting  Rocks  for  Industrial  Purposes.  By 
G.  G.  Andre,  F.G.S.,  Assoc.  Inst.  C.E.  With  56  illustrations  and  12 
plates,  8vo,  cloth,  5 s. 

Boilers. — A Pocket-Book  for  Boiler  Makers  and 

Steam  Users,  comprising  a variety  of  useful  information  for  Employer 
and  Workman,  Government  Inspectors,  Board  of  Trade  Surveyors, 
Engineers  in  charge  of  Works  and  Slips,  Foremen  of  Manufactories, 
and  the  general  Steam-using  Public,  By  Maurice  John  Sexton. 
Second  edition,  royal  32mo,  roan,  gilt  edges,  5-r. 

Boilers. — The  Boiler- Maker s & Iron  Ship- Builder s 

Coin  panion,  comprising  a series  of  original  and  carefully  calculated 
tables,  of  the  utmost  utility  to  persons  interested  in  the  iron  trades.  By 
James  Foden,  author  of  ‘Mechanical  Tables,’  etc.  Second  edition, 
revised,  with  illustrations,  crown  8vo,  cloth,  $s. 

Brass  Founding. — The  Practical  Brass  and  Iron- 

Founder's  Guide,  a Treatise  on  the  Art  of  Brass  Founding,  Moulding,  the 
Metals  and  their  Alloys,  etc.  By  James  Larkin.  New  edition,  revised 
and  greatly  enlarged,  crown  8vo,  cloth,  ior.  6d. 

Breweries. — Breweries  and  Mailings : their  Ar- 
rangement, Construction,  Machinery,  and  Plant.  By  G.  Scamell, 
F.R.I.B.A.  Second  edition,  revised,  enlarged,  and  partly  rewritten.  By 
F.  Colyer,  M.I.C.E.,  M.I.M.E.  With  20  plates,  8vo,  cloth,  12 s.  6d. 

Brewing. — A Text  Book  of  the  Science  of  B reiving. 

By  Edward  Ralph  Moritz,  Chemist  to  the  Country  Brewers’  Society, 
and  George  Harris  Morris,  Pli.D.,  F.C.S.,  F.I.C.,  etc.  Based  upon 
a course  of  six  lectures  delivered  by  E.  R.  Moritz  at  the  Finsbury 
Technical  College  of  the  City  and  Guilds  of  London  Institute.  With 
plates  and  illustrations,  8vo,  cloth.  \l.  is. 
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Bridges. — Elementary  Theory  and  Calculation  of 

Iron  Bridges  and  Roofs.  By  August  Ritter,  Ph.D.,  Professor  at  the 
Polytechnic  School  at  Aix-la-Chapelle.  Translated  from  the  third 
German  edition,  by  H.  R.  Sankey,  Capt.  R.E.  With  500  illustrations , 
8vo,  cloth,  1 5 a 

Builders’  Price  Book. — Spons'  Architects  and 

Builders'  Price  Book,  with  useful  Memoranda.  By  W.  Young.  Crown 
8vo,  cloth,  red  edges,  3s.  6 d.  Published  annually. 

Building. — The  Clerk  of  Works:  a Vade-Mecum 

for  all  engaged  in  the  Superintendence  of  Building  Operations.  By  G.  G. 
Hoskins,  F.R.I.B.A.  Third  edition,  fcap.  8vo,  cloth,  is.  6 d. 

Building. — The  Builders  Clerk:  a Guide  to  the 

Management  of  a Builder’s  Business.  By  Thomas  Bales.  Fcap.  8vo, 
cloth,  If.  6 d. 

Canals.  — Waterways  and  Water  Transport  in 

Different  Countries.  With  a description  of  the  Panama,  Suez,  Man- 
chester, Nicaraguan,  and  other  Canals.  By  J.  Stephen  Jeans,  Author 
of  ‘ England’s  Supremacy,’  ‘ Railway  Problems,’  &c.  Numerous  illus- 
trations. 8vo,  cloth,  I4f. 

Carpentry. — The  Elementary  Principles  of  Car- 
pentry. By  Thomas  Tredgold.  Revised  from  the  original  edition, 
and  partly  re-written,  by  John  Thomas  Hurst.  Contained  in  517 
pages  of  letterpress,  and  illustrated  with  48  plates  and  150  wood  engrav- 
ings. Sixth  edition,  reprinted  from  the  third,  crown  8vo,  cloth,  I2f.  6 s'. 
Section  I.  On  the  Equality  and  Distribution  of  Forces  — Section  II.  Resistance  of 
Timber  — Section  III.  Construction  of  Floors — Section  IV.  Construction  of  Roofs  — Sec- 
tion V.  Construction  of  Domes  and  Cupolas — Section  VI.  Construction  of  Partitions — 
Section  VII.  Scaffolds,  Staging,  and  Gantries — Section  VIII.  Construction  of  Centres  for 
Bridges — Section  IX.  Coffer-dams,  Shoring,  and  Strutting — Section  X.  Wooden  Bridges 
and  Viaducts — Section  XI.  Joints,  Straps,  and  other  Fastenings — Section  XII.  Timber. 

Chemists’  Pocket  Book. — A Pocket-Book  for 

Chemists,  Chemical  Manufacturers,  Metallurgists,  Dyers,  Distillers, 
Brewers,  Sugar  Refiners,  Photographers,  Students,  etc.,  etc.  By  Thomas 
Bayley,  Assoc.  R.C,  Sc.  Ireland,  Analytical  and  Consulting  Chemist 
and  Assayer.  Fifth  edition,  481  pp.,  royal  32H10,  roan,  gilt  edges,  5f. 

Synopsis  of  Contents  : 

Atomic  Weights  and  Factors — Useful  Data — Chemical  Calculations — Rules  for  Indirect 
Analysis — 'Weights  and  Measures  — Thermometers  and  Barometers — Chemical  Physics  — 
Boiling  Points,  etc. — Solubility  of  Substances — Methods  of  Obtaining  Specific  Gravity — Con- 
version of  Hydrometers — Strength  of  Solutions  by  Specific  Gravity — Analysis — Gas  Analysis — 
Water  Analysis — Qualitative  Analysis  and  Reactions — Volumetric  Analysis — Manipulation- 
Mineralogy  — Assaying  — Alcohol  — Beer — Sugar — Miscellaneous  Technological  matter 
relating  to  Potash,  Soda,  Sulphuric  Acid,  Chlorine,  Tar  Products,  Petroleum,  Milk,  Tallow, 
Photography,  Prices.  Wages,  Appendix,  etc.,  etc. 
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Chemistry. — Practical  Work  in  Organic  Chemistry. 

By  F.  W.  Streatfeild,  F.I.C.,  etc.,  Demonstrator  of  Chemistry  at  the 
City  and  Guilds  of  London  Institutes  Technical  College,  Finsbury. 
With  a Prefatory  Notice  by  Professor  R.  Meldola,  F.R.S.,  F.I.C. 
Crown  8vo,  cloth,  2s- 

Coal  Mining. — A Glossary  of  Terms  used  in  Coal 

Mining.  By  William  Stukeley  Gresley,  Assoc.  Mem.  Inst.  C.E., 
F.G.S.,  Member  of  the  North  of  England  Institute  of  Mining  Engineers. 
Illustrated  with  numerous  woodcuts  and  diagrams , crown  8vo,  cloth,  5-r. 

Coffee  Cultivation. — Coffee : its  Culture  and 

Commerce  in  all  Countries.  Edited  by  C.  G.  Warnford  Lock,  F.L.S. 
Crown  8vo,  cloth,  12 s.  6 d. 

A practical  handbook  for  the  Planter,  treating  in  a thoroughly  practical  manner  on  the 
cultivation  of  the  Plant,  the  management  of  an  estate,  Diseases  and  enemies  of  the  Coffee 
Plant  (with  their  prevention  and  cure),  preparation  of  the  berry  for  market,  and  statistics  of 
local  details  of  culture  and  production.  Bibliography. 

Colonial  Engineering. — Spons ’ Information  for 

Colonial  Engineers.  Edited  by  J.  T.  Hurst.  Demy  8vo,  sewed. 

No.  1,  Ceylon.  By  Abraham  Deane,  C.E.  2 s.  6 d. 

Contents : 

Introductory  Remarks — Natural  Productions  — Architecture  and  Engineering  — Topo- 
graphy, Trade,  and  Natural  History — Principal  Stations — Weights  and  Measures,  etc.,  etc. 

No.  2.  Southern  Africa,  including  the  Cape  Colony,  Natal,  and  the 
Dutch  Republics.  By  Henry  Hall,  F.R.G.S.,  F.R.C.I.  With 
Map.  2s-  6d.  Contents: 

General  Description  of  South  Africa— Physical  Geography  with  reference  to  Engineering 
Operations — Notes  on  Labour  and  Material  in  Cape  Colony — Geological  Notes  on  Rock 
Formation  in  South  Africa — Engineering  Instruments  for  Use  in  South  Africa — Principal 
Public  Works  in  Cape  Colony:  Railways,  Mountain  Roads  and  Passes,  Harbour  Works, 
Bridges  Gas  Works,  Irrigation  and  Water  Supply,  Lighthouses,  Drainage  and  Sanitary 
Engineering,  Public  Buildings,  Mines— Table  of  Woods  in  South  Africa— Animals  used  for 
Draught  Purposes— Statistical  Notes— Table  of  Distances— Rates  of  Carriage,  etc. 


No.  3.  India.  By  F.  C.  Danvers,  Assoc.  Inst.  C.E.  With  Map.  4^.  6d. 

Contents : 

Physical  Geography  of  India— Building  Materials— Roads— Railways— Bridges— Irriga- 
tion—River  Works  — Harbours  — Lighthouse  Buildings  — Native  Labour  — The  Principal 
Trees  of  India— Money — Weights  and  Measures— Glossary  of  Indian  Terms,  etc. 

Concrete. — Notes  on  Concrete  and  Works  in  Con- 
crete; especially  written  to  assist  those  engaged  upon  Public  Works.  By 
John  Newman,  Assoc.  Mem.  Inst.  C.E.  Second  Edition,  revised  and 
enlarged,  crown  8vo,  cloth,  6s. 
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Depreciation  of  Factories. — The  Depreciation 

of  Factories  and  their  Valuation.  By  Ewing  Matheson,  Mem.  Inst. 
C.E.  Second  edition,  revised,  with  an  Introduction  by  W.  C.  Jackson, 
Member  of  the  Council  of  the  Institute  of  Chartered  Accountants. 
8vo,  cloth,  7 s-  6d. 

Drainage. — The  Drainage  of  Fens  and  Low  Lands 

by  Gravitation  and  Steam  Power.  By  W.  H.  Wheeler,  M.  Inst.  C.E. 
With  plates,  8vo,  cloth,  12 s.  6 d. 

Drawing, — Hints  on  Architectural  Draughtsman- 

ship. By  G.  W.  Tuxford  Hallatt.  Fcap.  8vo,  cloth,  if.  6d. 

Drawing. — The  Draughtsman  s Handbook  of  Plan 

and  Map  Drawing ; including  instructions  for  the  preparation  of 
Engineering,  Architectural,  and  Mechanical  Drawings.  With  numerous 
illustrations  in  the  text , and  33  plates  (15  printed  in  colours').  By  G.  G. 
Andr£,  F.G.S.,  Assoc.  Inst.  C.E.  4to,  cloth,  9 s. 

Drav/ing  Instruments. — A Descriptive  Treatise 

on  Mathematical  Drawing  Instruments:  their  construction,  uses,  quali- 
ties,  selection,  preservation,  and  suggestions  for  improvements,  with  hints 
upon  Drawing  and  Colouring.  By  W.  F.  Stanley,  M.R.I.  Sixth  edition, 
with  numerous  ilhcstrations,  crown  8vo,  cloth,  5r. 

Dynamo. — Dynamo-Tenders'  Hand-Book.  By  F. 

B.  Badt.  With  70  illustrations.  Third  edition,  i8mo,  cloth,  41.  6d. 


Dynamo.  — Theoretical  Elements  of  Electro- 

Dynamic  Machinery.  By  A.  E.  Kennelly.  With  illustrations,  8vo, 
cloth,  4r.  6 d. 

Dynamo -Electric  Machinery. — Dynamo  - Elec- 
tric Machinery : a Text-Book  for  Students  of  Electro-Technology.  By 
Silvanus  P.  Thompson,  B.A.,  D.Sc.  8vo,  cloth. 

Earthwork  Slips. — Earthwork  Slips  and  Subsi- 
dences upon  Piiblic  Works:  Their  Causes,  Prevention  and  Reparation. 
Especially  written  to  assist  those  engaged  in  the  Construction  or 
Maintenance  of  Railways,  Docks,  Canals,  Waterworks,  River  Banks, 
Reclamation  Embankments,  Drainage  Works,  &c.,  &c.  By  John 
Newman,  Assoc.  Mem.  Inst.  C.E. , Author  of  ‘Notes  on  Concrete,’  &c. 
Crown  8vo,  cloth,  7 s.  6 d. 
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Electric  Bells. — Electric  Bell  Construction  : a 

treatise  on  the  construction  of  Electric  Bells,  Indicators,  and  similar 
apparatus.  By  F.  C.  Allsop,  Author  of  ‘ Practical  Electric  Bell  Fitting.’ 
With  177  illustrations  drawn  to  scale , crown  8vo,  cloth,  3^.  6d. 


Electric  Bells. — A Practical  Treatise  on  the 

fitting  up  and  maintenance  of  Electric  Bells  and  all  the  necessary  apparatus. 
By  F.  C.  Allsop,  Author  of  ‘ Telephones,  their  Construction  and  Fitting.’ 
Nearly  150  Illustrations , crown  8vo,  cloth,  3^.  6 d. 


Electric  Lighting. — Wrinkles  in  Electric  Lighting. 

By  Vincent  Stephen.  With  illustrations.  i8mo,  cloth,  2 s.  6 d. 

Contents  : 

1.  The  Electric  Current  and  its  production  by  Chemical  means — 2.  Production  of  Electric 
Currents  by  Mechanical  means — 3.  Dynamo-Electric  Machines — 4.  Electric  Lamps — 
5.  Lead — 6.  Ship  Lighting. 

Electric  Telegraph.  — Telegraphic  Connections , 

embracing  recent  methods  in  Quadruplex  Telegraphy.  By  Charles 
Thom  and  Willis  H.  Jones.  With  illustrations.  Oblong  8vo,  cloth, 
Js.  61 i. 

Electric  Testing. — A Guide  for  the  Electric  Test- 
ing of  Telegraph  Cables.  By  Col.  V.  Hoskicer,  Royal  Danish  Engineers. 
Third  edition,  crown  8vo,  cloth,  4J.  6d. 

Electric  Telegraph. — A History  of  Electric  Tele- 
graphy, to  the  Year  1837.  Chiefly  compiled  from  Original  Sources,  and 
hitherto  Unpublished  Documents,  by  J.  J.  Fahie,  Mem.  Soc.  of  Tel. 
Engineers,  and  of  the  International  Society  of  Electricians,  Paris.  Crown 
8vo,  cloth,  9 s. 

Electric  Toys. — Electric  Toys.  Electric  Toy- 

Making,  Dynamo  Building  and  Electric  Motor  Construction  for 
Amateurs.  By  T.  O’Conor  Sloane,  Ph.D.  With  cuts,  crown  8vo, 
cloth,  4-r.  6d. 


Electrical  Notes. — Practical  Electrical  Notes  and 

Definitions  for  the  use  oj  Engineering  Students  and  Practical  Men.  By 
W.  Perren  Maycocic,  Assoc.  M.  Inst.  E.E.,  Instructor  in  Electrical 
Engineering  at  the  Pitlake  Institute,  Croydon,  together  with  the  Rules 
and  Regulations  to  be  observed  in  Electrical  Installation  Work.  Second 
edition.  Royal  32010,  cloth,  red  edges,  3 s. 
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Electrical  Tables. — Electrical  Tables  and  Memo- 
randa. By  Silvanus  P.  Thompson,  D.Sc.,  B.A.,  F.R.S.,  and  Eustace 
Thomas.  In  waistcoat-pocket  size  (2J  in.  by  if  in.),  French  morocco, 
gilt  edges,  with  numerous  illustrations , ir. 

Electrical  Testing. — A Handbook  of  Electrical 

Testing.  By  H.  R.  Kempe,  M.I.E.E.  Fourth  edition,  revised  and 
enlarged,  8vo,  cloth,  i8r. 

Electrical  Testing.—^  Practical  Guide  to  the 

Testing  oj  Insulated  Wires  and  Cables.  By  Herbert  Laws  Webb, 
Member  of  the  American  Institute  of  Electrical  Engineers,  and  of  the 
Institution  of  Electrical  Engineers,  London.  Crown  8vo,  cloth,  41-.  6d. 

Electricity. — The  Arithmetic  of  Electricity.  A 

Manual  of  Electrical  Calculations  by  Electrical  Methods.  By  T. 
O’Conor  Sloane.  Crown  8vo,  cloth,  4 s.  6d. 

Electricity. — Short  Lectures  to  Electrical  Artisans, 

being  a Course  of  Experimental  Lectures  delivered  to  a practical 
audience.  By  J.  A.  Fleming,  M.A.,  D.Sc.  (Lond.),  Professor  of  Elec- 
trical Technology  in  University  College,  London.  With  diagrams, 
fourth  edition,  crown  8vo,  cloth,  4 s. 

Electricity. — Electricity,  its  Theory,  Sources,  and 

Applications.  By  John  T.  Sprague,  M.  Inst.  E.E.  Third  edition, 
thoroughly  revised  and  extended,  with  numerous  illustrations  and  tables, 
crown  8vo,  cloth,  1 5.1. 

Electricity. — Transformers  : their  Theory , Con- 
struction, and  Application  Simplified.  By  C.  D.  Haskins,  Assoc.  Mem. 
American  Institute  of  Electrical  Engineers.  Illustrated,  crown  8vo, 
cloth,  4 s.  (id. 

Electricity  in  the  House  — Domestic  Electricity 

for  Amateurs.  Translated  from  the  French  of  E.  IIospitalier,  Editor 
of  “L’Electricien,”  by  C.  J.  Wharton,  M.  Inst.  E.E.  Numerous 
illustrations.  Demy  8vo,  cloth,  6s. 

Contents: 

1.  Production  of  the  Electric  Current— 2.  Electric  Bells— 3.  Automatic  Alarms — 4.  Domestic 

Telephones — 5.  Electric  Clocks — 6.  Electric  Lighters — 7.  Domestic  Electric  Lighting 

8.  Domestic  Application  of  the  Electric  Light— 9.  Electric  Motors-io.  Electrical  Locomo- 
tion— 11.  Electrotyping,  Plating,  and  Gilding— 12.  Electric  Recreations — 13.  Various  appli- 
cations—Workshop  of  the  Electrician. 
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Electro-Magnet.--  The  Electro  Magnet  and  Electro- 
magnetic Mechanism.  By  Silvanus  P.  Thompson,.  D.Sc.,  F.R.S. 
With  213  illustrations.  Second  edition,  8vo,  cloth,  15^. 

Electro-Motors. — Notes  on  design  of  Small  Dy- 
namo. By  Geo.  Halliday,  Whitworth  Scholar,  Professor-of  Engineer- 
ing at  the  Hartley  Institute,  Southampton.  Plates , 8vo,  cloth,  2 s.  6 d. 

Electro-Motors. — The  practical  management  of 

Dynamos  and  Motors.  By  Francis  B.  Crocker,  Professor  of  Electrical 
Engineering,  Columbia  College,  New  York,  and  Schuyler  S.  Wheeler, 
D.Sc.  Cuts,  crown  8vo,  cloth,  4s.  6d. 

Engineering  Drawing.  — Practical  Geometry , 

Perspective  and  Engineering  Drawing ; a Course  of  Descriptive  Geometry 
adapted  to  the  Requirements  of  the  Engineering  Draughtsman,  including 
the  determination  of  cast  shadows  and  Isometric  Projection,  each  chapter 
being  followed  by  numerous  examples ; to  which  are  added  rules  for 
Shading,  Shade-lining,  etc.,  together  with  practical  instructions  as  to  the 
Lining,  Colouring,  Printing,  and  general  treatment  of  Engineering  Draw- 
ings, with  a chapter  on  drawing  Instruments.  By  George  S.  Clarke, 
Capt.  R.E.  Second  edition,  with  21  plates.  2 vols.,  cloth,  ior.  6 d. 

Engineers’  Tables. — A Pocket-Book  of  Useful 

Formula  and  Memoranda  for  Civil  and  Mechanical  Engineers.  By  Sir 
Guilford  L.  Molesworth,  Mem.  Inst.  C.E.,  and  R.  B.  Molesworth. 
With  numerous  illustrations , 782  pp.  Twenty-third  edition,  32mo, 
roan,  6s. 

Synopsis  of  Contents: 

Surveying,  Levelling,  etc. — Strength  and  Weight  of  Materials — Earthwork,  Brickwork, 
Masonry,  Arches,  etc. — Struts,  Columns,  Beams,  and  Trusses — Flooring,  Roofing,  and  Roof 
Trusses — Girders,  Bridges,  etc. — Railways  and  Roads — Hydraulic  Formulae — Canals,  Sewers, 
Waterworks,  Docks — Irrigation  and  Breakwaters — Gas,  Ventilation,  and  Warming — Heat, 
Light,  Colour,  and  Sound — Gravity:  Centres,  Forces,  and  Powers — Millwork,  Teeth  of 
Wheels,  Shafting,  etc. — Workshop  Recipes — Sundry  Machinery — Animal  Power — Steam  and 
the  Steam  Engine — Water-power,  Water-wheels,  Turbines,  etc. — Wind  and  Windmills — 
Steam  Navigation,  Ship  Building,  Tonnage,  etc. — Gunnery,  Projectiles,  etc. — Weights, 
Measures,  and  Money — Trigonometry,  Conic  Sections,  and  Curves — Telegraphy— Mensura- 
tion— Tables  of  Areas  and  Circumference,  and  Arcs  of  Circles — Logarithms,  Square  and 
Cube  Roots,  Powers — Reciprocals,  etc. — Useful  Numbers — Differential  and  Integral  Calcu- 
lus— Algebraic  Signs — Telegraphic  Construction  and  Formulae, 

Engineers’  Tables. — Spoils'  Tables  and  Memo- 
randa for  Engineers.  By  J.  T.  Hurst,  C.E.  Twelfth  edition,  revised  and 
considerably  enlarged,  in  waistcoat-pocket  size  (2$  in.  by  2 in.),  roan, 
gilt  edges,  ir. 

Experimental  Science. — Experimental  Science : 

Elementary,  Practical,  and  Experimental  Physics.  By  Geo.  M.  Hopkins. 
Illustrated  by  890  engravings.  840  pp.,  8vo,  cloth,  16s. 
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Factories. — Our  Factories,  Workshops,  and  Ware- 
houses: their  Sanitary  and  Fire-Resisting  Arrangements.  By  B.  H. 
Thwaite,  Assoc.  Mem.  Inst.  C.E.  With  183  wood,  engravings,  crown 
Svo,  cloth,  gs. 

Foundations. — Notes  on  Cylinder  Bridge  Piers 

and  the  Well  System  of  Foundations.  By  John  Newman,  Assoc.  M. 
Inst.  C.E.,  8vo,  cloth,  6s. 

Founding. — A Practical  Treatise  on  Casting  and 

Founding,  including  descriptions  of  the  modern  machinery  employed  in 
the  art.  By  N.  E.  Spretson,  Engineer.  Fifth  edition,  with  82  plates 
drawn  to  scale,  412  pp.,  demy  8vo,  cloth,  i8r. 

Founding. — American  Foundry  Practice:  Treat- 
ing of  Loam,  Dry  Sand,  and  Green  Sand  Moulding,  and  containing  a 
Practical  Treatise  upon  the  Management  of  Cupolas,  and  the  Melting  of 
Iron.  By  T.  D.  West,  Practical  Iron  Moulder  and  Foundry  Foreman. 
Second  edition,  with  numerous  illustrations,  crown  8vo,  cloth,  12 s.  6 d. 

French  Polishing.  — The  French  - Polishers 

Manual.  By  a French-Polisher ; containing  Timber  Staining,  Washing, 
Matching,  Improving,  Painting,  Imitations,  Directions  for  Staining, 
Sizing,  Embodying,  Smoothing,  Spirit  Varnishing,  French-Polishing, 
Directions  for  Repolishing.  Third  edition,  royal  32010,  sewed,  6 d. 

Gas  Engines. — Gas  and  Petroleum  Engines : a 

Practical  Treatise  on  the  Internal  Combustion  Engine.  By  Wm.  Robin- 
son, M.E.,  Senior  Demonstrator  and  Lecturer  on  Applied  Mechanics, 
Physics,  &c.,  City  and  Guilds  of  London  College,  Finsbury,  Assoc.  Mem. 
Inst.  C.E.,  &c.  Numerous  illustrations.  8vo,  cloth,  14J-. 

Gas  Engineering. — Manual  for  Gas  Engineering 

Students.  By  D.  Lee.  i8mo,  cloth,  is. 

Gas  Works. — Gas  Works:  their  Arrangement, 

Construction,  Plant,  and  Machinery.  By  F.  Colyer,  M.  Inst.  C.E. 
With  31  folding  plates,  8vo,  cloth,  12  s.  6d. 

Gold  Mining. — Practical  Gold-Mining  : a Com- 
prehensive Treatise  on  the  Origin  and  Occurrence  of  Gold-bearing  Gravels, 
Rocks  and  Ores,  and  the  methods  by  which  the  Gold  is  extracted.  By 
C.  G.  Warnford  Lock,  co-Author  of  ‘ Gold : its  Occurrence  and  Extrac- 
tion.’ With  8 plates  and  275  engravings  in  the  text,  788  pp.,  royal  Svo, 
cloth,  2/.  2 s. 


xo 


CATALOGUE  OF  SCIENTIFIC  BOOKS 


Graphic  Statics. — The  Elements  of  Graphic  Statics. 

By  Professor  Karl  Von  Ott,  translated  from  the  German  by  G.  S. 
Clarke,  Capt.  R.E.,  Instructor  in  Mechanical  Drawing,  Royal  Indian 
Engineering  College.  With  93  illustratiotis,  crown  8vo,  cloth,  5.1. 

Graphic  Statics.  — The  Principles  of  Graphic 

Statics.  By  George  Sydenham  Clarke,  Capt.  Royal  Engineers. 
With  1 12  illustrations.  Second  edition,  4to,  cloth,  12 s.  6d. 

Graphic  Statics.  — Mechanical  Graphics.  A 

Second  Course  of  Mechanical  Drawing.  With  Preface  by  Prof.  Perry, 

B. Sc.,  F.R.S.  Arranged  for  use  in  Technical  and  Science  and  Art  Insti- 
tutes, Schools  and  Colleges,  by  George  Halliday,  Whitworth  Scholar. 
With  illustrations , 8vo,  cloth,  6s. 

Graphic  Statics. — A New  Method  of  Graphic 

Statics,  applied  in  the  construction  of  Wrought-Iron  Girders,  practically 
illustrated  by  a series  of  Working  Drawings  of  modern  type.  By 
Edmund  Olander,  of  the  Great  Western  Railway,  Assoc.  Mem.  Inst. 

C. E.  Small  folio,  cloth,  ior.  6d. 

Hot  Water. — Hot  Water  Supply : a Practical 

Treatise  upon  the  Fitting  of  Circulating  Apparatus  in  connection  with 
Kitchen  Range  and  other  Boilers,  to  supply  Hot  Water  for  Domestic  and 
General  Purposes.  With  a Chapter  upon  Estimating.  By  F.  Dye. 
With  illustrations,  crown  8vo,  cloth,  3J. 


Hot  Water. — Hot  Water  Apparatus:  an  Ele- 
mentary Guide  for  the  Fitting  and  Fixing  of  Boilers  and  Apparatus  for 
the  Circulation  of  Hot  Water  for  Heating  and  for  Domestic  Supply,  and 
containing  a Chapter  upon  Boilers  and  Fittings  for  Steam  Cooking.  By 
F.  Dye.  32  illustrations , fcap.  8vo,  cloth,  is.  6d. 

Household  Manual. — Spons  Household  Manual : 

a Treasury  of  Domestic  Receipts  and  Guide  for  Home  Management. 
Demy  8vo,  cloth,  containing  975  pages  and  250  illustrations,  price  Js.  6 d. 

Principal  Contents  : 

Hints  for  selecting  a good  House— Sanitation— Water  Supply— Ventilation  and  Warming 
— Lighting— Furniture  and  Decoration— Thieves  and  Fire— The  Larder— Curing  Foods  for 
lengthened  Preservation— The  Dairy— The  Cellar— The  Pantry— The  Kitchen— Receipts  for 
Dishes— The  Housewife's  Room— Housekeeping,  Marketing— The  Dining-Room— The 
Drawing-Room— The  Bedroom— The  Nursery— The  Sick-Room— The  Bath-Room— The 
Laundry— The  School-Room— The  Playground— The  Work-Room— The  Library— The 
Garden — The  Farmyard — Small  Motors — Household  Law. 
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House  Hunting. — Practical  Hints  on  Taking  a 

House.  By  H.  Percy  Boulnois,  Mem.  Inst.  C.E.,  City  Engineer, 
Liverpool,  Author  of  ‘ The  Municipal  and  Sanitary  Engineer’s  Hand- 
book,’ ‘ Dirty  Dustbins  and  Sloppy  Streets,’  &c.  iBmo,  cloth,  is.  6 d. 

Hydraulics. — Simple  Hydraulic  Formula.  By 

T.  W.  Stone,  C.E.,  late  Resident  District  Engineer,  Victoria  Water 
Supply.  Crown  8vo,  cloth,  4 s. 

Hydraulic  Machinery Hydraulic  Steam  and 

Hand- Power  Lifting  and  Pressing  Machinery.  By  Frederick  Colyer, 
M.  Inst.  C.E.,  M.  Inst.  M.E.  Second  Edition,  revised  and  enlarged.  With 
88  plates , 8vo,  cloth,  28j. 

Hydropathic  Establishments. — The  Hydro- 

pathic Establishment  and  its  Baths.  By  R.  O.  Allsop,  Architect. 
Author  of  ‘ The  Turkish  Bath.’  Illustrated  with  plates  a7id  sections , 8vo, 
cloth,  5 r. 

Contents : 

General  Considerations — Requirements  of  the  Hydropathic  Establishment — Some  existing 
Institutions — Baths  and  Treatments  and  the  arrangement  of  the  Bath-House — Vapour  Baths 
and  the  Russian  Bath — The  Douche  Room  and  its  appliances — Massage  and  Electrical 
Treatment — Pulverisation  and  the  Mont  Dore  Cure — Inhalation  and  the  Pine  Cure — The 
Sun  Bath. 

Indicator. — Twenty  Years  with  the  Indicator.  By 

Thomas  Pray,  Jun.,  C.E.,  M.E.,  Member  of  the  American  Society  of 
Civil  Engineers.  With  illustrations , royal  8vo,  cloth,  12 s.  6 d. 


Indicator. — A Treatise  on  the  Richards  Steam- 

Engine  Indicator  and  the  Development  and  Application  of  Force  in  the 
Steam-Engine.  By  Charles  T.  Porter.  With  illustrations.  Fourth 
Edition,  revised  and  enlarged,  8vo,  cloth,  9 s. 

Induction  Coils.  — Induction  Coils  and  Coil 

Making  : a Treatise  on  the  Construction  and  Wbrking  of  Shock,  Medical 
and  Spark  Coils.  By  F.  C.  Allsop.  With  118  illustrations , crown  8vo, 
cloth,  3^.  6 d. 


Iron. — The  Mechanical  and  other  Properties  of  Iron 

and  Steel  in  connection  with  their  Chemical  Composition.  By  A.  Vosmaer, 
Engineer.  Crown  8vo,  cloth,  6s. 


Contents  : 


The  metallurgical  behaviour  of  Carbon  with  Iron  and  Steel,  also  Manganese— Silicon 

Phosphorus  Sulphur— Copper— Chromium  —Titanium— Tungsten— Aluminium— Nickel- 


Cobalt— Arsenic— Analyses  of  Iron  and  Steel,  &c. 


12 


CATALOGUE  OF  SCIENTIFIC  BOOKS 


Iron  Manufacture. — Roll-Turning  for  Sections  in 

Steel  and  Iron , working  drawings  for  Rails,  Sleepers,  Girders,  Bulbs, 
Ties,  Angles,  &c.,  also  Blooming  and  Cogging  for  Plates  and  Billets. 
By  Adam  Spencer.  Second  edition,  with  78  large  plates.  Illustrations 
of  nearly  every  class  of  work  in  this  Industry.  4to,  cloth,  1 /.  ior. 

Lime  and  Cement. — A Manual  of  Lime  and 

Cement,  their  treatment  and  use  in  construction.  By  A.  H.  Heath. 
Crown  8vo,  cloth,  6s. 

Liquid  Fuel. — Liquid  Fuel  for  Mechanical  and 

Industrial  Purposes.  Compiled  by  E.  A.  Brayley  Hodgetts.  With 
wood  engravings.  8vo,  cloth,  51. 

Mechanics. — The  Essential  Elements  of  Practical 

Mechanics,  based  on  the  principle  of  work  ; designed  for  Engineering 
Students.  By  Oliver  Byrne,  formerly  Professor  of  Mathematics, 
College  for  Civil  Engineers.  Fourth  edition,  illustrated  by  nmnerous 
wood  engravmgs,  post  8vo,  cloth,  7 s.  6d. 

Mechanical  Engineering. — Handbook  for  Me- 
chanical Engineers.  By  Henry  Adams,  Professor  of  Engineering  at 
the  City  of  London  College,  Mem.  Inst.  C.E.,  Mem.  Inst.  M.E.,  &c. 
Second  edition,  revised  and  enlarged.  Crown  8vo,  cloth,  6s. 

Contents : 

Fundamental  Principles  of  Mechanics — Varieties  and  Properties  of  Materials — Strength 
of  Materials  and  Structures — Pattern  Making — Moulding  and  Founding — Forging,  Welding 
and  Riveting — Workshop  Tools  and  General  Machinery — Transmission  of  Power,  Friction 
and  Lubrication — Thermodynamics  and  Steam — Steam  Boilers — The  Steam  Engine — Hy- 
draulic Machinery — Electrical  Engineering — Sundry  Notes  and  Tables. 

Mechanical  Engineering. — The  Mechanician : 

A Treatise  on  the  Construction  and  Manipulation  of  Tools,  for  the  use  and 
instruction  of  Young  Engineers  and  Scientific  Amateurs,  comprising  the 
Arts  of  Blacksmithing  and  Forging  ; the  Construction  and  Manufacture 
of  Hand  Tools,  and  the  various  Methods  of  Using  and  Grinding  them  ; 
description  of  Hand  and. Machine  Processes  ; Turning  and  Screw  Cutting. 
By  Cameron  Knight,  Engineer.  Containing  1147  illustrations,  and 
397  pages  of  letter-press.  Fourth  edition,  4to,  cloth,  i8r. 

Mechanical  Movements. — The  Engineers'"  Sketch- 

Book  of  Mechanical  Movements,  Devices,  Appliances,  Contrivances,  Details 
employed  in  the  Design  and  Construction  of  Machinery  for  every  purpose. 
Collected  from  numerous  Sources  and  from  Actual  Work.  Classified  and 
Arranged  for  Reference.  Nearly  2000  Illustrations.  By  T.  W.  Barber, 
Engineer.  Second  Edition,  8vo,  cloth,  7 s.  6d. 
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Metal  Plate  Work. — Metal  Plate  Work : its 

Patterns  and  their  Geometry.  Also  Notes  on  Metals  and  Rules  in  Men- 
suration for  the  use  of  Tin,  Iron,  and  Zinc  Plate-workers,  Coppersmiths, 
Boiler-makers  and  Plumbers.  By  C.  T.  Millis,  M.I.M.E.  Second 
edition,  considerably  enlarged.  With  numerous  illustrations.  Crown 
8vo,  cloth,  9 s. 

Metrical  Tables. — Metrical  Tables.  By  Sir  G.  L. 

Molesworth,  M.I.C.E.  32mo,  cloth,  is.  6 d. 

Mill-Gearing. — A Practical  Treatise  on  Mill-Gear- 
ing, Wheels,  Shafts,  Riggers,  etc. ; for  the  use  of  Engineers.  By  Thomas 
Box.  Third  edition,  with  1 1 plates.  Crown  8vo,  cloth,  7 s.  fsd. 

Mill  - Gearing.  — The  Practical  Millwright  and 

Engineer's  Ready  Reckoner;  or  Tables  for  finding  the  diameter  and  power 
of  cog-wheels,  diameter,  weight,  and  power  of  shafts,  diameter  and 
strength  of  bolts,  etc.  By  Thomas  Dixon.  Fourth  edition,  i2mo, 
cloth,  3-r. 

Miners’  Pocket-Book. — Miners'  Pocket-Book  ; a 

Reference  Book  for  Miners,  Mine  Surveyors,  Geologists,  Mineralogists, 
Millmen,  Assayers,  Metallurgists,  and  Metal  Merchants  all  over  the 
world.  By  C.  G.  Warnford  Lock,  author  of  ‘ Practical  Gold  Mining,’ 

‘ Mining  and  Ore-Dressing  Machinery,’  &c.  Fcap.  8vo,  roan,  gilt  edges, 

12s‘  Contents  : 

Motive  Power — Dams  and  Reservoirs — Transmitting  Power — Weights  and  Measures — 
Prospecting  — Boring  — Drilling — Blasting — Explosives  — Shaft  Sinking — Pumping — V enti- 
lating— Lighting — Coal  Cutting — Hauling  and  Hoisting — Water  Softening — Stamp  Batteries 
— Crushing  Rolls — Jordan’s  Centrifugal  Process — River  Mining — Ore  Dressing — Gold,  Silver, 
Copper  Smelting— Treatment  of  Ores — Coal  Cleaning — Mine  Surveying — British  Rocks — 
Geological  Maps — Mineral  Veins — Mining  Methods — Coal  Seams — Minerals — Precious 
Stones — Metals  and  Metallic  Ores — Metalliferous  Minerals — Assaying — Glossary — List  of 
Useful  Books — Index,  &c.,  &c.,  &c. 

Mining  and  Ore-Dressing  Machinery. — By 

C.  G.  Warnford  Lock,  Author  of  ‘ Practical  Gold  Mining.’  Numerous 
illustrations,  super-royal  4to,  cloth,  2I.  12 s.  6d. 

Mining  Machinery.  — Mining  Machinery  : a 

Descriptive  Treatise  on  the  Machinery,  Tools,  and  other  Appliances  used 
in  Mining.  By  G.  G.  Andr£,  F.G.S.,  Assoc.  Inst.  C.E.,  Mem.  of  the 
Society  of  Engineers.  Royal  4to,  uniform  with  the  Author’s  Treatise 
on  Coal  Mining,  containing  182  plates,  accurately  drawn  to  scale,  with 
descriptive  text,  in  2 vols.,  cloth,  3 1.  12 s. 

Contents : 

Machinery  for  Prospecting,  Excavating,  Hauling,  and  Hoisting— Ventilation— Pumping— 
Treatment  of  Mineral  Products,  including  Gold  and  Silver,  Copper,  Tin  and  Lead  Iron 
Coal,  Sulphur,  China  Clay,  Brick  Earth,  etc. 
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Municipal  Engineering.  — The  Municipal  and 

Sanitary  Engineer's  Handbook.  By  H.  Percy  Boulnois,  Mem.  Inst. 
C.E.,  Borough  Engineer,  Portsmouth.  With  numerous  illustrations. 
Second  edition,  demy  8vo,  cloth,  15J. 

Contents  : 

The  Appointment  and  Duties  of  the  Town  Surveyor — Traffic — Macadamised  Roadways— 
Steam  Rolling — Road  Metal  and  Breaking — Pitched  Pavements — Asphalte — Wood  Pavements 
— Footpaths — Kerbs  and  Gutters — Street  Naming  and  Numbering— Street  Lighting — Sewer- 
age— Ventilation  of  Sewers — Disposal  of  Sewage — House  Drainage — Disinfection — Gas  and 
Water  Companies,  etc.,  Breaking  up  Streets — Improvement  of  Private  Streets — Borrowing 
Powers — Artizans’  and  Labourers’  Dwellings — Public  Conveniences — Scavenging,  including 
Street  Cleansing — Watering  and  the  Removing  of  Snow — Planting  Street  Trees — Deposit  of 
Plans — Dangerous  Buildings — Hoardings — Obstructions — Improving  Street  Lines — Cellar 
Openings — Public  Pleasure  Grounds — Cemeteries — Mortuaries — Cattle  and  Ordinary  Markets 
— Public  Slaughter-houses,  etc. — Giving  numerous  Forms  of  Notices,  Specifications,  and 
General  Information  upon  these  and  other  subjects  of  great  importance  to  Municipal  Engi- 
neers and  others  engaged  in  Sanitary  Work. 

Paints.  — Pigments , Paint  and  Painting.  A 

Practical  Book  for  Practical  Men.  By  George  Terry.  With  illus- 
trations, crown  8vo,  cloth,  Js.  6d. 

Paper  Manufacture. — A Text-Book  of  Paper- 

Making.  By  C.  F.  Cross  and  E.  J.  Bevan.  With  engravings , crown 
8vo,  cloth,  12 s.  6d. 

Perfumery. — Perfumes  and  their  Preparation , con- 

tainining  complete  directions  for  making  Handkerchief  Perfumes, 
Smelling  Salts,  Sachets,  Fumigating  Pastils,  Preparations  for  the  care  of 
the  Skin,  the  Mouth,  the  Hair,  and  other  Toilet  articles,  with  a detailed 
description  of  aromatic  substances,  their  nature,  tests  of  purity,  and 
wholesale  manufacture.  By  G.  W.  ASKINSON,  Dr.  Chem.  With  32 
engravings , 8vo,  cloth,  12 s.  6d. 

Perspective.  — Perspective,  Explained  and  Illus- 
trated. By  G.  S.  Clarke,  Capt.  R.E.  With  illustrations,  8vo,  cloth, 
y.  6 d. 

Petroleum. — The  Marine  Transport  of  Petroleum. 

A Book  for  the  use  of  Shipowners,  Shipbuilders,  Underwriters,  Mer- 
chants, Captains  and  Officers  of  Petroleum-carrying  Vessels.  By  G.  H. 
Little,  Editor  of  the  ‘Liverpool  Journal  of  Commerce.  Crown  8 vo, 
cloth,  1 or.  6 d. 

Phonograph. — The  Phonograph , and  How  to  Con- 
struct it.  With  a Chapter  on  Sound.  By  W.  GlLLETT.  With  engravings 
and  full  working  drawings,  crown  8vo,  cloth,  $s. 
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Pharmacy. — A Pocket-book  for  Pharmacists,  Medi- 
cal Practitioners,  Students,  etc.,  etc.  [British,  Colonial,  and  American).  By 
Thomas  Bayley,  Assoc.  R.  Coll,  of  Science,  Consulting  Chemist, 
Analyst,  and  Assayer,  Author  of  a ‘ Pocket-book  for  Chemists,  The 
Assay  and  Analysis  of  Iron  and  Steel,  Iron  Ores,  and  Fuel,’  etc.,  etc. 
Royal  32mo,  boards,  gilt  edges,  6s. 

Plumbing. — Plumbing , Drainage , Water  Supply 

and  Hot  Water  Fitting.  By  John  Smeaton,  C.E.,'  M.S.A.,  R.P., 
Examiner  to  the  Worshipful  Plumbers’  Company.  Numerous  engravings, 
8vo,  cloth,  71.  6 d. 

Pumping  Engines. — Practical  Handbook  on 

Direct-acting  Pumping  Engine  and  Steam  Pump  Construction.  By 
Philip  R,  Bjorling.  With  20  plates,  crown  8vo,  cloth,  51. 

Pumps. — A Practical  Handbook  on  Pump  Con- 

struction. By  Philip  R.  Bjorling.  Plates,  crown  8vo,  cloth,  51. 

Contents : 

Principle  of  the  action  of  a Pump — Classification  of  Pumps — Description  of  various 
classes  of  Pumps — Remarks  on  designing  Pumps — Materials  Pumps  should  be  made  of  for 
different  kinds  of  Liquids — Description  of  various  classes  of  Pump-valves — Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of  Liquids — Various  Classes  of  Pump-buckets — 
On  designing  Pump-buckets — Various  Classes  of  Pump-pistons — Cup-leathers — Air-vessels — 
Rules  and  Formulas,  &c.,  &c.  \ 

Pumps. — Pump  Details.  With  278  illustrations. 

By  Philip  R.  Bjorling,  author  of  a Practical  Handbook  on  Pump 
Construction.  Crown  8vo,  cloth,  7 s.  6 d. 

Contents  : 

Windbores — Foot-valves  and  Strainers — Clack-pieces,  Bu cket-door-picces,  and  H-pieces 
Working-barrels  and  Plunger-cases — Plungers  or  Rams — Piston  and  Plunger,  Bucket  and 
Plunger,  Buckets  and  Valves — Pump-rods  and  Spears,  Spcar-rod  Guides,  & c. — Valve-swords, 
Spindles,  and  Draw-hooks — Set-offs  or  Off-sets — Pipes,  Pipe-joints,  and  Pipe-stays — Pump- 
slings — Guide-rods  and  Guides,  Kites,  Yokes,  and  Connecting-rods — L Bobs,  T Bobs, 
Angle  or  V Bobs,  and  Balance-beams,  Rock-arms,  and  Fcnd-off  Beams,  Cisterns,  and  Tanks 
— Minor  Details. 

Pumps. — Pumps  and  Pumping  Machinery.  By 

F.  Colyer,  Mem.  Inst.  C.E.,  Mem.  Inst.  M.E.  Part  I.,  second  edition, 
revised  and  enlarged,  with  50  plates,  8vo,  cloth,  il.  8s. 

Contents : 

Three-throw  Lift  and  Well  Pumps— Tonkin’s  Patent  “Cornish”  Steam  Pump — Thorne- 
will  and  Warham’s  Steam  Pump — Water  Valves — Water  Meters — Centrifugal  Pumping 
Machinery— Airy  and  Anderson’s  Spiral  Pumps — Blowing  Engines — Air  Compressors — 
Horizontal  High-pressure  Engines — Horizontal  Compound  Engines — Reidlcr  Engine — Vcr- 
Lcal  Compound  Pumping  Engines — Compound  Beam  Pumping  Engines — Slionheyder  s 
Patent  Regulator  Cornish  Beam  Engines — Worthington  High-duty  Pumping  Engine — 
I avy  s Patent  Differential  Pumping  Engine — Tonkin's  Patent  Pumping  Engine — Lancashire 
Boiler— Babcock  and  Wilcox  Water-tube  Builcrs. 
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Pumps.  — Pumps , Historically , Theoretically , 

Practically  Considered.  By  P.  R.  Bjorling.  With  156  illustrations. 
Crown  8vo,  cloth,  *js.  6d. 


Quantities. — A Complete  Set  of  Contract  Documents 

for  a Country  Lodge,  comprising  Drawings,  Specifications,  Dimensions 
(for  quantities),  Abstracts,  Bill  of  Quantities,  Form  of  Tender  and  Con- 
tract, with  Notes  by  J.  Leaning,  printed  in  facsimile  of  the  original 
documents,  on  single  sheets  fcap.,  in  linen  case,  ior. 


Quantity  Surveying. — Quantity  Surveying.  By 

J.  Leaning.  With  42  illustrations.  Second  edition,  revised,  crown  8vo, 
cloth,  9 s. 

Contents : 


A complete  Explanation  of  the  London 
Practice. 

General  Instructions. 

Order  of  Taking  Off. 

Modes  of  Measurement  of  the  various  Trades. 
Use  and  Waste. 

Ventilation  and  Warming. 

Credits,  with  various  Examples  of  Treatment. 
Abbreviations. 

Squaring  the  Dimensions. 

Abstracting,  with  Examples  in  illustration  of 
each  Trade. 

Billing. 

Examples  of  Preambles  to  each  Trade. 

Form  for  a Bill  of  Quantities. 

Do.  Bill  of  Credits. 

Do.  Bill  for  Alternative  Estimate. 

Restorations  and  Repairs,  and  Form  of  Bill. 
Variations  before  Acceptance  of  Tender. 
Errors  in  a Builder’s  Estimate. 


Schedule  of  Prices. 

Form  of  Schedule  of  Prices. 

Analysis  of  Schedule  of  Prices. 

Adjustment  of  Accounts. 

Form  of  a Bill  of  Variations. 

Remarks  on  Specifications. 

Prices  and  Valuation  of  Work,  with 
Examples  and  Remarks  upon  each  Trade. 

The  Law  as  it  affects  Quantity  Surveyors 
with  Law  Reports. 

Taking  Off  after  the  Old  Method. 

Northern  Practice. 

The  General  Statement  of  the  Methods 
recommended  by  the  Manchester  Society 
of  Architects  for  taking  Quantities. 

Examples  of  Collections. 

Examples  of  “ Taking  Off”  in  each  Trade. 

Remarks  on  the  Past  and  Present  Methods 
of  Estimating. 


Railway  Curves. — Tables  for  Setting  out  Curves 

for  Railways,  Canals,  Roads,  etc.,  varying  from  a radius  of  five  chains 
to  three  miles.  By  A.  Kennedy  and  R.  W.  Hackwood.  Illustrated, 
32mo,  cloth,  2 s.  6 d. 

Roads. — The  Maintenance  of  Macadamised  Roads. 

By  T.  Codrington,  M.I.C.E.,  F.G.S.,  General  Superintendent  of 
County  Roads  for  South  Wales.  Second  edition,  8vo,  cloth,  7 s.  6d. 

Safety  Valve. — Safety  Valves:  their  history,  ante- 
cedents, invention,  and  calculation  ; including  the  most  recent  examples  of 
Weighted  and  Spring-loaded  Valves,  also  showing  the  effect  of  Atmo- 
spheric Pressure  on  Safety  Valve  Discs,  showing  the  curious  phenomenon 
of  Balls  being  sustained  by  an  inclined  current  of  Air  ; Vacuum  Valves, 
and  their  importance  in  heating  and  boiling.  By  W.  B.  Le  Van.  With 
69  engravings,  fcap.  8vo,  cloth,  6s.  6d. 
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Scamping  Tricks. — Scamping  Tricks  and  Odd 

Knowledge  occasionally  practised  upon  Public  Works,  chronicled  from  the 
confessions  of  some  old  Practitioners.  By  John  Newman,  Assoc.  M. 
Inst.  C.E.,  author  ot  ‘ Earthwork  Slips  and  Subsidences  upon  Public 
Works,’  ‘ Notes  on  Concrete,’  &c.  Crown  8vo,  cloth,  2 s.  6d. 

Screw  Cutting. — Turners  Handbook  on  Screw 

Cutting,  Coning,  etc.,  etc.,  with  Tables,  Examples,  Gauges,  and 
Formulae.  By  Walter  Price.  Fcap.  8vo,  cloth,  ij. 

Screw  Cutting.  — Screw  Cutting  Tables  for  En- 
gineers and  Machinists,  giving  the  values  of  the  different  trains  of  Wheels 
required  to  produce  Screws  of  any  pitch,  calculated  by  Lord  Lindsay, 
M.P.  Oblong,  cloth,  2s. 

Screw  Cutting. — Screw  Cutting  Tables , for  the 

use  of  Mechanical  Engineers,  showing  the  proper  arrangement  of  Wheels 
for  cutting  the  Threads  of  Screws  of  any  required  pitch,  with  a Table  for 
making  the  Universal  Gas-pipe  Threads  and  Taps.  By  W.  A.  Martin, 
Engineer.  Second  edition,  oblong,  cloth,  is. 


Slide  Valve. — A Treatise  on  a Practical  Method 

of  Designing  Slide-  Valve  Gears  by  Simple  Geometrical  Construction,  based 
upon  the  principles  enunciated  in  Euclid’s  Elements,  and  comprising  the 
various  forms  of  Plain  Slide-Valve  and  Expansion  Gearing  ; together  with 
Stephenson’s,  Gooch’s,  and  Allan’s  Link-Motions,  as  applied  either  to 
reversing  or  to  variable  expansion  combinations.  By  Edward  J.  Cow- 
ling Welch,  Mem.  Inst.  M.E.  Crown  8vo,  cloth,  6s. 


Steam  Boilers. — Steam  Boilers , their  Manage- 
ment and  Working  on  land  and  sea.  By  JAMES  PEATTIE.  With 
illustrations , crown  8vo,  cloth,  5r. 

Contents : 

Water  Combustion — Incrustation — Priming — Circulation — Fitting — Stiff  for  Steam — Soot 
and  Scale  effects — Feed — Blowing  out — Changing  Water — Scale  Prevention — Expansion  of 
Boilers — Latent  Heat — Firing — Banking  Fires — Tube  stopping — Concentration  of  Heat — 
Boiler  Repairs — Explosions,  &c.,  &c. 

Steam  Engine. — The  Steam  Engine  considered  as 

a Thermodynamic  Machine,  a treatise  on  the  Thermodynamic  efficiency 
of  Steam  Engines,  illustrated  by  Tables,  Diagrams,  and  Examples  from 
Practice.  By  Jas.  H.  Cotterill,  M.A.,  F.R.S.,  Professor  of  Applied 
Mechanics  in  the  Royal  Naval  College.  Second  edition,  revised  and 
enlarged,  8vo,  cloth,  15*. 
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Steam  Engine. — A Practical  Treatise  on  the 

Steam  Engine , containing  Plans  and  Arrangements  of  Details  for  Fixed 
Steam  Engines,  witli  Essays  on  the  Principles  involved  in  Design  and 
Construction.  By  Arthur  Rigg,  Engineer,  Member  of  the  Society  of 
Engineers  and  of  the  Royal  Institution  of  Great  Britain.  Demy  4to, 
copiously  illustrated  with  woodcuts  and  103  plates,  in  one  Volume. 
Second  edition,  cloth,  25 s. 

This  work  is  not,  in  any  sense,  an  elementary  treatise,  or  history  of  the  steam  engine,  but 
is  intended  to  describe  examples  of  Fixed  Steam  Engines  without  entering  into  the  wide 
domain  of  locomotive  or  marine  practice.  To  this  end  illustrations  will  be  given  of  the  most 
recent  arrangements  of  Horizontal,  Vertical,  Beam,  Pumping,  Winding,  Portable,  Semi- 
portable, Corliss,  Allen,  Compound,  and  other  similar  Engines,  by  the  most  eminent  Firms  in 
Great  Britain  and  America.  The  laws  relating  to  the  action  and  precautions  to  be  observed 
in  the  construction  of  the  various  details,  such  as  Cylinders,  Pistons,  Piston-rods,  Connecting- 
rods,  Cross-heads,  Motion-blocks,  Eccentrics,  Simple,  Expansion,  Balanced,  aud  Equilibrium 
Slide-valves,  and  Valve-gearing  will  be  minutely  dealt  with.  In  this  connection  will  be  found 
articles  upon  the  Velocity  of  Reciprocating  Parts  and  the  Mode  of  Applying  the  Indicator. 
Heat  and  Expansion  of  Steam  Governors,  and  the  like.  It  is  the  writer’s  desire  to  draw 
illustrations  from  every  possible  source,  and  give  only  those  rules  that  present  practice  deems 
correct. 

Steam  Engine. — Steam  Engine  Management ; a 

Treatise  on  the  Working  and  Management  of  Steam  Boilers.  By  F. 
Colyer,  M.  Inst.  C.E.,  Mem.  Inst.  M.E.  New  edition,  i8mo,  cloth, 
3s-  6 d. 

Steam  Engine. — A Treatise  on  Modern  Steam 

Engines  and  Boilers,  including  Land,  Locomotive  and  Marine  Engines 
and  Boilers,  for  the  use  of  Students.  By  Frederick  Colyer,  M.  Inst. 
C.E.,  Mem.  Inst.  M.E.  With  36  plates.  4to,  cloth,  I2.r.  6 d. 

Contents  : 

x.  Introduction— 2.  Original  Engines — 3.  Boilers — 4.  High-Pressure  Beam  Engines— 5. 
Cornish  Beam  Engines— 6.  Horizontal  Engines— 7.  Oscillating  Engines— 8.  Vertical  High- 
Pressure  Engines — 9.  Special  Engines — 10.  Portable  Engines — 11.  Locomotive  Engines— 
12.  Marine  Engines. 

Sugar. — A Handbook  for  Planters  and  Refiners; 

being  a comprehensive  Treatise  on  the  Culture  of  Sugar-yielding  Plants, 
and  on  the  Manufacture,  Refining,  and  Analysis  of  Cane,  Palm,  Maple, 
Melon,  Beet,  Sorghum,  Milk,  and  Starch  Sugars ; with  copious 
Statistics  of  their  Production  and  Commerce,  and  a chapter  on  the 
Distillation  of  Rum.  By  C.  G.  Warnford  Lock,  F.L.S.,  &c. ; 
B.  E.  R.  Newlands,  F.C.S.,  F.I.C.,  Mem.  Council  Soc.  Chemical 
Industry  ; and  J.  A.  R.  Newlands,  F.C.S.,  F.I.C.  Upnuards  of  200 
illustrations  and  many  plates,  8vo,  cloth,  1 /.  I or. 

Surveying. — A Practical  Treatise  on  the  Science  of 

Land  and  Engineering  Surveying,  Levelling,  Estimating  Quantities,  etc., 
with  a general  description  of  the  several  Instruments  required  for  Sur- 
veying, Levelling,  Plotting,  etc.  By  H.  S.  Mf.rrett.  Fourth  edition, 
revised  by  G.  W.  Usill,  Assoc.  Mem.  Inst.  C.E.  41  plates,  with  illus- 
trations and  tables,  royal  8vo,  cloth,  12 s.  6 d. 
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Tables  of  Logarithms. — A B C Five-Figure 

Logarithms  for  general  use.  By  C.  J.  Woodward,  B.Sc.  Containing 
Mantissa  of  numbers  to  10,000.  Log.  Sines,  Tangents,  Cotangents,  and 
Cosines  to  10"  of  Arc.  Together  with  full  explanations  and  simple 
exercises  showing  use  of  the  tables.  4-r. 

Tables  of  Squares. — Barlow  s Tables  of  Squares , 

Cubes,  Square  Roots,  Cube  Roots,  Reciprocals  of  all  Integer  Numbers  up  to 
10,000.  Post  8vo,  cloth,  6s. 

Telephones.  — Telephones , their  Construction  and 

Fitting.  By  F.  C.  Allsop.  Second  edition,  revised  and  enlarged.  With 
210  illustrations.  Crown  8vo,  cloth,  5-R 

Tobacco  Cultivation. — Tobacco  Growing , Curing , 

and  Mamcfacturmg ; a Handbook  for  Planters  in  all  parts  of  the  world. 
Edited  by  C.  G.  WARNFORD  Lock,  F.L.S.  With  illustrations.  Crown 
8vo,  cloth,  7 s.  6 d. 

Tropical  Agriculture. — Tropical  Agriculture : a 

Treatise  on  the  Culture,  Preparation,  Commerce  and  Consumption  of  the 
principal  Products  of  the  Vegetable  Kingdom.  By  P.  L.  Simmonds, 
F.L.S. , F.R.C.I.  New  edition,  revised  and  enlarged,  8vo,  cloth,  21s. 

Turning. — The  Practice  of  Hand  Turning  in  Wood, 

Ivory,  Shell,  etc.,  with  Instructions  for  Turning  such  Work  in  Metal  as 
may  be  required  in  the  Practice  of  Turning  in  Wood,  Ivory,  etc. ; also 
an  Appendix  on  Ornamental  Turning.  (A  book  for  beginners.)  By 
Francis  Campin.  Third  edition,  with  wood  engravings,  crown  8vo, 
cloth,  31.  6 d. 

Valve  Gears.  — Treatise  on  Valve- Gears,  with 

special  consideration  of  the  Link-Motions  of  Locomotive  Engines.  By 
Dr.  Gustav  Zeuner,  Professor  of  Applied  Mechanics  at  the  Confede- 
rated Polytechnikum  of  Zurich.  Translated  from  the  Fourth  German 
Edition,  by  Professor  J.  F.  Klein,  Lehigh  University,  Bethlehem,  Pa. 
Illustrated,  8vo,  cloth,  12 s.  6d. 


Varnish. — The  practical  P olish  and  Varnish-Maker ; 

a Treatise  containing  750  practical  Receipts  and  Formula:  for  the  ManiP- 
facture  of  Polishes,  Lacquers,  Varnishes,  and  Japans  of  all  kinds,  for 
workers  in  Wood  and  Metal,  and  directions  for  using  same.  By  H.  C. 
Standage  (Practical  Chemist),  author  of  ‘ The  Artist’s  Manual  of 
Pigments.’  Crown  8vo,  cloth,  6s, 
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Ventilation. — Health  and  Comfort  in  House  Build- 
ing; or,  Ventilation  with  Warm  Air  by  Self-acting  Suction  Power. 
With  Review  of  the  Mode  of  Calculating  the  Draught  in  Hot-air  Flues, 
and  with  some  Actual  Experiments  by  J.  Drysdale,  M.D.,  and  J.  W. 
Hayward,  M.D.  With  plates  and  woodcuts.  Third  edition,  with  some 
New  Sections,  and  the  whole  carefully  revised,  8vo,  cloth,  7 s.  6d. 

Warming  and  Ventilating.  — A Practical 

Treatise  upon  Warming  Buildings  by  Hot  Water,  and  upon  Heat  and 
Heating  Appliances  in  general ; with  an  inquiry  respecting  Ventilation, 
the  cause  and  action  of  Draughts  in  Chimneys  and  Flues,  and  the  laws 
relating  to  Combustion.  By  Charles  Hood,  F.R.S.,  F.R.A.S.,  &c. 
Re-written  by  Frederick  Dye.  8vo,  cloth,  15^. 

Watchwork. — Treatise  on  Watchwork , Past  and 

Present.  By  the  Rev.  H.  L.  Nelthropp,  M.A.,  F.S.A.  With  32 
illustrations,  crown  8vo,  cloth,  6s.  6d. 

Contents : 

Definitions  of  Words  and  Terms  used  in  Watchwork — Tools — Time— Historical  Sum- 
mary— On  Calculations  of  the  Numbers  for  Wheels  and  Pinions;  their  Proportional  Sizes, 
Trains,  etc. — Of  Dial  Wheels,  or  Motion  Work — Length  of  Time  of  Going  without  Winding 
up — The  Verge — The  Horizontal — The  Duplex — The  Lever — The  Chronometer — Repeating 
Watches — Keyless  Watches — The  Pendulum,  or  Spiral  Spring — Compensation — Jewelling  of 
Pivot  Holes — Clerkenwell — Fallacies  of  the  Trade — Incapacity  of  Workmen — How  to  Choose 
and  Use  a Watch,  etc. 

Waterworks. — The  Principles  of  Waterworks 

Engineering.  By  J.  H.  Tudsbery  Turner,  B.Sc.,  Hunter  Medallist 
of  Glasgow  University,  M.  Inst.  C.E.,  and  A.  W.  Brightmore,  M.Sc., 
Assoc.  M.  Inst.  C.E.  With  illustratio?is,  medium  8vo,  cloth,  25 s. 

Well  Sinking. — Well  Sinking.  The  modern  prac- 
tice of  Sinking  and  Boring  Wells,  with  geological  considerations  and 
examples  of  Wells.  By  Ernest  Spon,  Assoc.  Mem.  Inst.  C.E. 
Second  edition,  revised  and  enlarged.  Crown  8vo,  cloth,  ioj.  6d. 

V/iring.  — Incandescent  Wiring  Hand-Book.  By 

F.  B.  Badt,  late  1st  Lieut.  Royal  Prussian  Artillery.  With  41  illustra- 
tions and  5 tables.  181110,  cloth,  4J.  6 d. 

Wood- working  Factories. — On  the  Arrange- 
ment, Care,  and  Operation  of  Wood-working  Factories  and  Machinery, 
forming  a complete  Operator’s  Handbook.  By  J.  Richard,  Mechanical 
Engineer.  Second  edition,  revised,  woodcuts , crown  8vo,  cloth,  5-r. 
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SPONS’  DICTIONARY  OF  ENGINEERING, 

CIVIL,  MECHANICAL,  MILITARY,  & NAVAL, 

WITH 

Technical  Terms  in  French,  German,  Italian,  and  Spanish. 


In  97  numbers,  Super-royal  8vo,  containing  3132  printed  pages  and  7414 
engravings.  Any  number  can  be  had  separate  : Nos.  1 to  95  is.  each, 
post  free ; Nos.  96,  97,  2s.,  post  free. 


Complete  List  of  all  the  Subjects  : 


Abacus 

Nos. 

..  I 

Adhesion  . . 

I 

Agricultural  Engines  . . 

I and  2 

Air-Chamber  ... 

..  2 

Air-Pump  .. 

..  2 

Algebraic  Signs  . . 

..  2 

Alloy 

2 

Aluminium 

2 

Amalgamating  Machine  . . 

..  2 

Ambulance 

..  2 

Anchors 

..  2 

Anemometer 

2 and  3 

Angular  Motion 

3 and  4 

Angle-iron . . 

••  3 

Angle  of  F riction . , 

••  3 

Animal  Charcoal  Machine 

••  4 

Antimony,  4;  Anvil 

..  4 

Aqueduct,  4 ; Arch 

••  4 

Archimedean  Screw 

..  4 

Arming  Press 

4 and  3 

Armour,  5 ; Arsenic 

-•  S 
..  5 

Artesian  Well 

Artillery,  5 and  0 ; Assaying 

..  6 

Atomic  Weights  .. 

6 and  7 

Auger,  7;  Axles  .. 

••  7 

Balance,  7;  Ballast 

••  7 

Bank  Note  Machinery 

••  7 

Barn  Machinery 

7 and  8 

Barker’s  Mill 

..  8 

Barometer,  8;  Barracks 

..  8 

Barrage 

Battery 

Bell  and  Bell-hanging 
Belts  and  Belting  . . 
Bismuth 
Blast  Furnace 
Blowing  Machine 
Body  Plan.. 

Boilers 

Bond 

Bone  Mill  .. 

Boot-making  Machinery 
Boring  and  Blasting 
Brake 

Bread  Machine 

Brewing  Apparatus 

Brick-making  Machines 

Bridges 

Buffer 

Cables 

Cam,  29 ; Canal  .. 
Candles 

Cement,  30 ; Chimney 
Coal  Cutting  and  Washi 
chinery  . . 

Coast  Defence 
Compasses . . 

Construction 
Cooler,  34 ; Copper 
Cork-cutting  Machine 


8 and  9 
9 and  10 
..  10 

10  and  1 1 

..  II 

11  and  12 

..  12 

12  and  13 
13.  14,  15 
15  and  16 

..  16 
..  16 
16  to  19 

19  and  20 

..  20 

20  and  21 

..  21 
21  to  28 
..  28 

28  and  29 

..  29 

29  and  30 

..  30 
ng  Ma- 
••  31 
3L  32 
..  32 
32  and  33 

••  34 
••  34 
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Corrosion  .. 

Nos. 
34  and  35 

Cotton  Machinery 

••  35 

Damming  .. 

35  to  37 

Details  of  Engines 

37,  38 

Displacement 

• • 38 

Distilling  Apparatus 

38  and  39 

Diving  and  Diving  Bells 

••  39 

Docks 

39  and  40 

Drainage  .. 

40  and  41 

Drawbridge 

..  41 

Dredging  Machine 

..  41 

Dynamometer 

41  to  43 

Electro-Metallurgy 

43,  44 

Engines,  Varieties 

44,  45 

Engines,  Agricultural 

1 and  2 

Engines,  Marine  .. 

74,  75 

Engines,  Screw  .. 

89,  90 

Engines,  Stationary 

91,  92 

Escapement 

45,  46 

Fan 

..  46 

File-cutting  Machine 

..  46 

Fire-arms 

46,  47 

Flax  Machinery  .. 

47,  48 

Float  Water-wheels 

..  48 

Forging 

..  48 

Founding  and  Casting  .. 

48  to  50 

Friction,  50:  Friction,  Angle  of  3 

Fuel,  50 ; Furnace 

5°,  5i 

Fuze,  51  ; Gas 

• • 5i 

Gearing 

5L  52 

Gearing  Belt 

10,  11 

Geodesy 

52  and  53 

Glass  Machinery  .. 

••  53 

Gold,  53,  54;  Governor.. 

••  54 

Gravity,  54 ; Grindstone 

••  54 

Gun-carriage,  54;  Gun  Metal  ..  54 

Gunnery  .. 

54  to  56 

Gunpowder 

..  56 

Gun  Machinery  .. 

56,  57 

Hand  Tools 

57,  58 

Hanger,  58;  Harbour  .. 

..  58 

Haulage,  58,  59  ; Flinging 

••  59 

Hydraulics  and  Hydraulic  Ma- 

chinery  .. 

59  to  63 

Ice-making  Machine 

..  63 

India-rubber 

..  63 

Indicator  .. 

63  and  64 

Injector 

..  64 

Iron 

64  to  67 

Iron  Ship  Building 

..  67 

Irrigation  .. 

67  and  68 

Nos. 

Isomorphism,  68 ; Joints  ..  68 

Keels  and  Coal  Shipping  68  and  69 
Kiln,  69  ; Knitting  Machine  ..  69 
Kyanising  ..  ..  ..  ..69 

Lamp,  Safety  ..  ..  69,  70 

Lead  . . . . . , . . 70 

Lifts,  Hoists  ..  70,  71 

Lights,  Buoys,  Beacons  ..  71  and  72 
Limes,  Mortars,  and  Cements  ..  72 

Locks  and  Lock  Gates  ..  72,  73 

Locomotive  . . . . . . 73 

Machine  Tools  ..  ..  73,74 

Manganese  ..  ..  ..  74 

Marine  Engine  ..  -.74  and  75 

Materials  of  Construction  75  and  76 
Measuring  and  Folding  ..  ..76 

Mechanical  Movements  . . 76,  77 

Mercury,  77  ; Metallurgy  ..  77 

Meter  77,  78 

Metric  System  ..  ..  ..78 

Mills  78,  79 

Molecule,  79  ; Oblique  Arch  . . 79 

Ores,  79,  80  ; Ovens  . . . . 80 

Over-shot  Water-wheel  ..  80,  81 

Paper  Machinery  ..  ..  ..81 

Permanent  Way  ..  ..  81,  82 

Piles  and  Pile-driving  ..  82  and  83 

Pipes  ..  ..  ..  83,  84 

Planimeter  ..  ..  ..84 

Pumps  . . . . . . 84  and  85 

Quarrying  ..  ..  ..  ..85 

Railway  Engineering  ..  85  and  86 
Retaining  Walls  ..  ..  ..86 

Rivers,  86,  87;  Rivetted  Joint  ..  87 
Roads  ..  ..  ..  87,  88 

Roofs  ..  ..  ..  88,  S9 

Rope-making  Machinery  ..  89 

Scaffolding  ..  ..  ..89 

Screw  Engines  ..  ..  89,90 

Signals,  90;  Silver  ..  90,  91 

Stationary  Engine  ..  9L  92 

Stave-making  & Cask  Machinery  92 
Steel,  92  ; Sugar  Mill  ..  92>  93 

Surveying  and  Surveying  Instru- 


ments 
Telegraphy 
Testing,  95  j Turbine 
Ventilation 
Waterworks  .. 
Wood-working  Machinery 
Zinc 


93. 

94, 


95. 


94 

95 
V 95 

96,  97 
96,  97 
96,  97 
96,  97 
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In  super-royal  8vo,  1168  pp.,  with  2400  illustrations , in  3 Divisions,  cloth,  price  13s.  6d 
each  ; or  1 vol.,  cloth,  2 1.  ; or  half-morocco,  2I.  8s. 

A SUPPLEMENT 

TO 

SPONS’  DICTIONARY  OF  ENGINEERING. 

Edited  by  ERNEST  SPON,  Memb.  Soc.  Engineers. 


Abacus,  Counters,  Speed 
Indicators,  and  Slide 
Rule. 

Agricultural  Implements 
and  Machinery. 

Air  Compressors. 

Animal  Charcoal  Ma-| 
chinery. 

Antimony. 

Axles  and  Axle-boxes. 

Bam  Machinery. 

Belts  and  Belting. 

Blasting.  Boilers. 

Brakes. 

Brick  Machinery. 

Bridges. 

Cages  for  Mines. 

Calculus,  Differential  and 
Integral. 

Canals. 

Carpentry. 

Cast  Iron. 

Cement,  Concrete, 
Limes,  and  Mortar. 

Chimney  Shafts. 

Coal  Cleansing  and 
Washing. 


Coal  Mining. 

Coal  Cutting  Machines. 

Coke  Ovens.  Copper. 

Docks.  Drainage. 

Dredging  Machinery. 

Dynamo  - Electric  and 
Magneto-Electric  Ma- 
chines. 

Dynamometers. 

Electrical  Engineering, 
Telegraphy,  Electric 
Lighting  and  its  prac- 
tical details, Telephones 

Engines,  Varieties  of. 

Explosives.  Fans. 

Founding,  Moulding  and 
the  practical  work  of 
the  Foundry. 

Gas,  Manufacture  of. 

Hammers,  Steam  and 
other  Power. 

Heat.  Horse  Power. 

Hydraulics. 

Hydro-geology. 

Indicators.  Iron. 

Lifts,  Hoists,  and  Eleva- 
tors. 


Lighthouses,  Buoys,  and 
Beacons. 

Machine  Tools. 

Materials  of  Construc- 
tion. 

Meters. 

Ores,  Machinery  and 
Processes  employed  to 
Dress. 

Piers. 

Pile  Driving. 

Pneumatic  Transmis- 
sion. 

Pumps. 

Pyrometers. 

Road  Locomotives. 

Rock  Drills. 

Rolling  Stock. 

Sanitary  Engineering. 
Shafting. 

Steel. 

Steam  Navvy. 

Stone  Machinery. 
Tramways. 

Well  Sinking. 
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CATALOGUE  OF  SCIENTIFIC  BOOKS. 


In  demy  4to,  handsomely  bound  in  cloth,  illustrated  with  220 full page  plates , 

Price  15J. 


ARCHITECTURAL  EXAMPLES 

IN  BRICK,  STONE,  WOOD,  AND  IRON, 

A COMPLETE  WORK  ON  THE  DETAILS  AND  ARRANGEMENT 
OP  BUILDING  CONSTRUCTION  AND  DESIGN. 

By  WILLIAM  FULLERTON,  Architect. 

Containing  220  Plates,  with  numerous  Drawings  selected  from  the  Architecture 
of  Former  and  Present  Times. 

The  Details  and  Designs  are  Drawn  to  Scale , a",  and  Full  size 

being  chiefly  used. 


The  Plates  are  arranged  in  Two  Parts.  The  First  Part  contains 
Details  of  Work  in  the  four  principal  Building  materials,  the  following 
being  a few  of  the  subjects  in  this  Part : — Various  forms  of  Doors  and 
Windows,  Wood  and  Iron  Roofs,  Half  Timber  Work,  Porches, 
Towers,  Spires,  Belfries,  Flying  Buttresses,  Groining,  Carving,  Church 
Fittings,  Constructive  and  Ornamental  Iron  Work,  Classic  and  Gothic 
Molds  and  Ornament,  Foliation  Natural  and  Conventional,  Stained 
Glass,  Coloured  Decoration,  a Section  to  Scale  of  the  Great  Pyramid, 
Grecian  and  Roman  Work,  Continental  and  English  Gothic,  Pile 
Foundations,  Chimney  Shafts  according  to  the  regulations  of  the 
London  County  Council,  Board  Schools.  The  Second  Part  consists 
of  Drawings  of  Plans  and  Elevations  of  Buildings,  arranged  under  the 
following  heads  : — Workmen’s  Cottages  and  Dwellings,  Cottage  Resi- 
dences and  Dwelling  Houses,  Shops,  Factories,  Warehouses,  Schools, 
Churches  and  Chapels,  Public  Buildings,  Hotels  and  Taverns,  and 
Buildings  of  a general  character. 

All  the  Plates  are  accompanied  with  particulars  of  the  Work,  with 
Explanatory  Notes  and  Dimensions  of  the  various  parts. 


Specimen  Pages,  reduced  from  the  originals. 
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With  nearly  1500  illustrations , in  super-royal  8vo,  in  5 Divisions,  cloth. 
Divisions  1 to  4,  13T.  6d.  each  ; Division  5, 17 s.  6 d. ; or  2 vols.,  cloth,  £3  10 s. 

SPONS’  ENCYCLOPEDIA 

OF  THE 

INDUSTRIAL  ARTS,  MANUFACTURES,  AND  COMMERCIAL 

PRODUCTS. 

Edited  ev  C.  G.  WARNFORD  LOCK,  F.L.S. 

Among  the  more  important  of  the  subjects  treated'  of,  are  the 
following  : — • 


Acids,  207  pp.  220  figs. 
Alcohol,  23  pp.  16  figs. 
Alcoholic  Liquors,  13  pp. 
Alkalies,  89  pp.  78  figs. 
Alloys.  Alum. 

Asphalt.  Assaying. 

Beverages,  89  pp.  29  figs. 
Blacks. 

Bleaching  Powder,  1 5 pp. 
Bleaching,  51  pp.  48  figs. 
Candles,  18  pp.  9 figs. 
Carbon  Bisulphide. 
Celluloid,  9 pp. 

Cements.  Clay. 
Coal-tar  Products,  44  pp. 

14  figs. 

Cocoa,  8 pp. 

Coffee,  32  pp.  13  figs. 
Cork,  8 pp.  17  figs. 
Cotton  Manufactures,  62 

pp.  57  figs. 

Drugs,  38  pp. 

Dyeing  and  Calico 
Printing,  28  pp.  9 figs. 
Dyestuffs,  16  pp. 
Electro-Metallurgy,  13 
PP- 

Explosives,  22  pp.  33  figs. 
Feathers. 

Fibrous  Substances,  92 
pp.  79  figs. 

Floor-cloth,  16  pp.  21 
figs. 

Food  Preservation,  8 pp. 
Fruit,  8 pp. 


Fur,  5 pp. 

Gas,  Coal,  8 pp. 

Gems. 

Glass,  45  pp.  77  figs. 
Graphite,  7 pp. 

Hair,  7 pp. 

Hair  Manufactures. 

Hats,  26  pp.  26  figs. 
Honey.  Hops. 

Horn. 

Ice,  10  pp.  14  figs. 
Indiarubber  Manufac- 
tures, 23  pp.  X 7 figs. 
Ink,  17  pp. 

Ivory. 

Jute  Manufactures,  ix 
pp.,  1 1 figs. 

Knitted  Fabrics  — 
Hosiery,  1 5 pp.  1 3 figs. 
Lace,  13  pp.  9 figs. 
Leather,  28  pp.  3 1 figs. 
Linen  Manufactures,  16 
pp.  6 figs. 

Manures,  21  pp.  30  figs. 
Matches,  1 7 pp.  38  figs. 
Mordants,  13  pp. 
Narcotics,  47  pp. 

Nuts,  10  pp. 

Oils  and  Fatty  Sub- 
stances, 125  pp. 

Paint. 

Paper,  26  pp.  23  figs. 
Paraffin,  8 pp.  6 figs. 
Pearl  and  Coral,  8 pp. 
Perfumes,  10  pp. 


Photography,  13  pp.  20 
figs. 

Pigments,  9 pp.  6 figs. 

Pottery,  46  pp.  57  figs. 

Printing  and  Engraving, 
20  pp.  8 figs. 

Rags. 

Resinous  and  Gummy 
Substances,  75  pp.  16 
figs. 

Rope,  16  pp.  17  figs. 

Salt,  31  pp.  23  figs. 

Silk,  8 pp. 

Silk  Manufactures,  9 pp. 
11  figs. 

Skins,  5 pp. 

Small  Wares,  4 pp. 

Soap  and  Glycerine,  39 
pp.  45  figs. 

Spices,  16  pp. 

Sponge,  5 pp. 

Starch,  9 pp.  10  figs. 

Sugar,  155  pp.  134 
figs. 

Sulphur. 

Tannin,  18  pp. 

Tea,  12  pp. 

Timber,  13  pp. 

Varnish,  15  pp. 

Vinegar,  5 pp. 

Wax,  5 pp. 

Wool,  2 pp. 

Woollen  Manufactures, 
58  pp.  39  figs- 
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Crown  8vo,  cloth,  with  illustrations,  5r. 

WORKSHOP  RECEIPTS, 

FIRST  SERIES. 


Bookbinding. 

Bronzes  and  Bronzing. 

Candles. 

Cement. 

Cleaning. 

Colourwashing. 

Concretes. 

Dipping  Acids. 

Drawing  Office  Details. 

Drying  Oils. 

Dynamite. 

Electro  - Metallurgy  — 
(Cleaning,  Dipping, 
Scratch-brushing,  Bat- 
teries, Baths,  and 
Deposits  of  every 
description). 

Enamels. 

Engraving  on  Wood, 
Copper,  Gold,  Silver, 
Steel,  and  Stone. 

Etching  and  Aqua  Tint. 

Firework  Making  — 
(Rockets,  Stars,  Rains, 
Gerbes,  Jets,  Tour- 
billons,  Candles,  Fires, 
Lances, Lights,  Wheels, 
Fire-balloons,  and 
minor  Fireworks). 

Fluxes. 

Foundry  Mixtures. 


Synopsis  of  Contents. 

Freezing. 

Fulminates. 

Furniture  Creams,  Oils, 
Polishes,  Lacquers, 
and  Pastes. 

Gilding. 

Glass  Cutting,  Cleaning, 
Frosting,  Drilling, 
Darkening,  Bending, 
Staining,  and  Paint- 
ing. 

Glass  Making. 

Glues. 

Gold. 

Graining. 

Gums. 

Gun  Cotton. 

Gunpowder. 

Plorn  Working. 

Indiarubber. 

Japans,  Japanning,  and 
kindred  processes. 

Lacquers. 

Lathing. 

Lubricants. 

Marble  Working, 

Matches. 

Mortars. 

Nitro-Glycerine. 

Oils. 


Paper. 

Paper  Hanging. 

Pointing  in  Oils,  in  Water 
Colours,  as  well  as 
Fresco,  House,  Trans- 
parency, Sign,  and 
Carriage  Painting. 

Photography. 

Plastering. 

Polishes. 

Pottery— (Clays,  Bodies, 
Glazes,  Colours,  Oils, 
Stains,  Fluxes,  Ena- 
mels, and  Lustres). 

Scouring. 

Silvering. 

Soap. 

Solders. 

Tanning. 

Taxidermy. 

Tempering  Metals. 

Treating  Horn,  Mother- 
o’ -pearl,  and  like  sub- 
stances. 

Varnishes,  Manufacture 
and  Use  of. 

Veneering. 

Washing. 

W atcrproofing. 

Welding. 


Besides  Receipts  relating  to  the  lesser  Technological  matters  and  processes, 
such  as  the  manufacture  and  use  of  Stencil  Plates,  Blacking,  Crayons,  Paste, 
Putty,  Wax,  Size,  Alloys,  Catgut,  Tunbridge  Ware,  Picture  Frame  and 
Architectural  Mouldings,  Compos,  Cameos,  and  others  too  numerous  to 
mention. 
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Crown  8vo,  cloth,  485  pages,  with  illustrations,  5*. 

WORKSHOP  RECEIPTS, 

SECOND  SERIES. 


Synopsis  of  Contents. 


Acidimetry  and  Alkali- 
metry. 

Albumen. 

Alcohol . 

Alkaloids. 

Baking-powders. 

Bitters. 

Bleaching. 

Boiler  Incrustations. 
Cements  and  Lutes. 
Cleansing. 

Confectionery. 

Copying. 


Disinfectants. 

Dyeing,  Staining,  and 
Colouring. 

Essences. 

Extracts. 

Fireproofing. 

Gelatine,  Glue,  and  Size. 
Glycerine. 

Gut. 

Hydrogen  peroxide. 

Ink. 

Iodine. 


Iodoform. 

Isinglass. 

Ivory  substitutes. 
Leather. 

Luminous  bodies. 

Magnesia. 

Matches. 

Paper. 

Parchment. 
Perchloric  acid. 
Potassium  oxalate. 
Preserving. 


Pigments,  Paint,  and  Painting  : embracing  the  preparation  of 
Pigtnents,  including  alumina  lakes,  blacks  (animal,  bone,  Frankfort,  ivory, 
lamp,  sight,  soot),  blues  (antimony,  Antwerp,  cobalt,  cseruleum,  Egyptian, 
manganate,  Paris,  Peligot,  Prussian,  smalt,  ultramarine),  browns  (bistre, 
hinau,  sepia,  sienna,  umber,  Vandyke),  greens  (baryta,  Brighton,  Brunswick, 
chrome,  cobalt,  Douglas,  emerald,  manganese,  mitis,  mountain,  Prussian, 
sap,  Scheele’s,  Schweinfurth,  titanium,  verdigris,  zinc),  reds  (Brazilwood  lake, 
carminated  lake,  carmine,  Cassius  purple,  cobalt  pink,  cochineal  lake,  colco- 
thar,  Indian  red,  madder  lake,  red  chalk,  red  lead,  vermilion),  whites  (alum, 
baryta,  Chinese,  lead  sulphate,  white  lead — by  American,  Dutch,  French, 
German,  Kremnitz,  and  Pattinson  processes,  precautions  in  making,  and 
composition  of  commercial  samples — whiting,  Wilkinson’s  white,  zinc  white), 
yellows  (chrome,  gamboge,  Naples,  orpiment,  realgar,  yellow  lakes) ; Paint 
(vehicles,  testing  oils,  driers,  grinding,  storing,  applying,  priming,  drying, 
filling,  coats,  brushes,  surface,  water-colours,  removing  smell,  discoloration ; 
miscellaneous  paints — cement  paint  for  carton-pierre,  copper  paint,  gold  paint, 
iron  paint,  lime  paints,  silicated  paints,  steatite  paint,  transparent  paints, 
tungsten  paints,  window  paint,  zinc  paints) ; Painting  (general  instructions, 
proportions  of  ingredients,  measuring  paint  work  ; carriage  painting — priming 
paint,  best  putty,  finishing  colour,  cause  of  cracking,  mixing  the  paints,  oils, 
driers,  and  colours,  varnishing,  importance  of  washing  vehicles,  re-varnishing, 
how  to  dry  paint ; woodwork  painting). 
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Crown  8vo,  cloth,  480  pages,  with  183  illustrations,  5*. 

WORKSHOP  RECEIPTS, 

THIRD  SERIES. 


Uniform  with  the  First  and  Second  Series. 


Synopsis  of  Contents. 


Alloys. 

Aluminium. 

Antimony. 

Barium. 

Beryllium. 

Bismuth. 

Cadmium. 

Caesium. 

Calcium. 

Cerium. 

Chromium. 

Cobalt. 

Copper. 

Didymium. 

Enamels  and  Glazes. 
Erbium. 

Gallium. 

Glass. 

Gold. 

Indium. 


| Iridium. 

Iron  and  Steel. 

Lacquers  and  Lacquering. 
Lanthanum. 

Lead. 

Lithium. 

Lubricants. 

Magnesium. 

Manganese. 

Mercury. 

Mica. 

Molybdenum. 

Nickel. 

Niobium. 

Osmium. 

Palladium. 

Platinum. 

Potassium, 

Rhodium. 


Rubidium. 

Ruthenium. 

Selenium. 

Silver. 

Slag. 

Sodium. 

Strontium. 

Tantalum. 

Terbium. 

Thallium. 

Thorium. 

Tin. 

Titanium. 

Tungsten. 

Uranium. 

Vanadium. 

Yttrium. 

Zinc. 

Zirconium. 

Coils,  Dynamos,  Micro- 
130  pp.,  112  illustrations. 


T,hnf/‘?fM",~^larrns’  Bel,s>  Batteries.  Carbons 
phones,  Measuring,  Phonographs,  Telephones,  &c, 
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WORKSHOP  RECEIPTS, 

FOURTH  SERIES, 

DEVOTED  MAINLY  TO  HANDICRAFTS  & MECHANICAL  SUBJECTS. 

250  Illustrations,  with  Complete  Index,  and  a General  Index  to  the 

Four  Series,  5s. 


Waterproofing  — rubber  goods,  cuprammonium  processes,  miscellaneous 
preparations. 

Packing  and  Storing  articles  of  delicate  odour  or  colour,  of  a deliquescent 
character,  liable  to  ignition,  apt  to  suffer  from  insects  or  damp,  or  easily 
broken. 

Embalming  and  Preserving  anatomical  specimens. 

Leather  Polishes. 

Cooling  Air  and  Water,  producing  low  temperatures,  making  ice,  cooling 
syrups  and  solutions,  and  separating  salts  from  liquors  by  refrigeration. 

Pumps  and  Siphons,  embracing  every  useful  contrivance  for  raising  and 
supplying  water  on  a moderate  scale,  and  moving  corrosive,  tenacious, 
and  other  liquids. 

Desiccating — air-  and  water-ovens,  and  other  appliances  for  drying  natural 
and  artificial  products. 

Distilling — water,  tinctures,  extracts,  pharmaceutical  preparations,  essences, 
perfumes,  and  alcoholic  liquids. 

Emulsifying  as  required  by  pharmacists  and  photographers. 

Evaporating — saline  and  other  solutions,  and  liquids  demanding  special 
precautions. 

Filtering — water,  and  solutions  of  various  kinds. 

Percolating  and  Macerating. 

Electrotyping. 

Stereotyping  by  both  plaster  and  paper  processes. 

Bookbinding  in  all  its  details. 

Straw  Plaiting  and  the  fabrication  of  baskets,  matting,  etc. 

Musical  Instruments — the  preservation,  tuning,  and  repair  of  pianos, 
harmoniums,  musical  boxes,  etc. 

Clock  and  Watch  Mending— adapted  for  intelligent  amateurs. 

Photography — recent  development  in  rapid  processes,  handy  apparatus, 
numerous  recipes  for  sensitizing  and  developing  solutions,  and  applica- 
tions to  modern  illustrative  purposes. 
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Crown  8vo,  cloth,  with  373  illustrations,  price 

WORKSHOP  RECEIPTS, 

FIFTH  SERIES. 


Containing  many  new  Articles,  as  well  as  additions  to  Articles  included  in 
the  previous  Series,  as  follows,  viz. : — 


Anemometers. 

Barometers,  How  to  make. 

Boat  Building. 

Camera  Lucida,  How  to  use. 

Cements  and  Lutes. 

Cooling. 

Copying. 

Corrosion  and  Protection  of  Metal 
Surfaces. 

Dendrometer,  How  to  use. 

Desiccating. 

Diamond  Cutting  and  Polishing.  Elec- 
trics. New  Chemical  Batteries,  Bells, 
Commutators,  Galvanometers,  Cost 
of  Electric  Lighting,  Microphones, 
Simple  Motors,  Phonogram  and 
Graphophone,  Registering  Appa- 
ratus, Regulators,  Electric  Welding 
and  Apparatus,  Transformers. 

Evaporating. 

Explosives. 

Filtering. 

Fireproofing,  Buildings,  Textile  Fa- 
brics. 

Fire-extinguishing  Compounds  and 
Apparatus. 

Glass  Manipulating.  Drilling,  Cut- 
ting, Breaking,  Etching,  Frosting, 
Powdering,  &c. 


Glass  Manipulations  for  Laboratory 
Apparatus. 

Labels.  Lacquers. 

Illuminating  Agents. 

Inks.  Writing,  Copying,  Invisible, 
Marking,  Stamping. 

Magic  Lanterns,  their  management 
and  preparation  of  slides. 

Metal  Work.  Casting  Ornamental 
Metal  Work,  Copper  Welding, 
Enamels  for  Iron  and  other  Metals, 
Gold  Beating,  Smiths’  Work. 

Modelling  and  Plaster  Casting. 

Netting. 

Packing  and  Storing.  Acids,  &c. 

Percolation. 

Preserving  Books. 

Preserving  Food,  Plants,  &c. 

Pumps  and  Syphons  for  various 
liquids. 

Repairing  Books. 

Rope  Tackle. 

Stereotyping. 

Taps,  Various. 

Tobacco  Pipe  Manufacture. 

Tying  and  Splicing  Ropes. 

Velocipedes,  Repairing. 

Walking  Sticks. 

Waterproofing. 
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and  Concrete — Roofing  with  Thatch,  Tiles,  Slates,  Felt,  Zinc,  &c. — 
Glazing  with  and  without  putty,  and  lead  glazing — Plastering  and 
Whitewashing — Paper-hanging — Gas-fitting — Bell-hanging,  ordinary 
and  electric  Systems  — Lighting  — W arming  — V entilating  — Roads, 
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